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Abstract
Evidence shows oral language development in early childhood plays a critical role in
social, behavioural and academic development and Australian research indicates that
speech development difficulties are relatively common. Research suggests that
participating in high quality music education from early childhood not only helps
develop musical skills but also induces benefits in aspects of oral language skills,
including phonological abilities. Researchers have suggested that music might be a
useful and engaging form of intervention for preschool-aged children with oral language
delays or disorders, however, to date little research has been conducted to test this.
Underpinned by Vygotsky’s sociocultural theory, a concurrent triangulation mixed
methods design, consisting of a quasi-experimental study and multiple case study, was
used to learn about the effects of the “Tuning In” (TI) music program upon the
phonological abilities and use of oral language of four and five-year-old children. TI is
the music education program of the Shoalhaven Youth Orchestra, which is based in
regional NSW. A five-month intervention was conducted involving 45 children
attending four early childhood education and care (ECEC) centres. Children at two
centres received a 30-minute weekly TI session taught by a specialist teacher, while
children at the other centres received the music programs offered at their centres. Data
collected included a pre-intervention parent survey, and pre- and post-testing of the
children’s phonological awareness (PA) and phonological memory (PM). Each TI
centre formed a case in the multiple case study and data collection included a researcher
journal, educator interviews and an attendance and participation record.
The TI Group made significantly greater improvements than the Comparison Group in
Sound Matching (an aspect of PA) (p <.05), and strong trends were also found across
PM tests. These results were supported by the multiple case study, which found that the
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quality and quantity of children’s speech improved, particularly in children with
language disorders. Children were found to engage strongly with the TI sessions. Warm
and responsive relationships between the music teacher and children contributed to the
children’s engagement in music and to their motivation to communicate. Several musicspecific “active ingredients” were identified, including providing a variety of music
experiences to develop beat and rhythm skills, which supported children’s engagement
and learning. Providing children with choice to participate in different ways was also
found to lead to increased participation rates over time.
This thesis provides an important contribution to literature on how music in ECEC
settings could be used to support children’s oral language development, particularly for
those with language difficulties; a thus far under-researched field. The TI program
demonstrated positive effects upon the development of the phonological skills and
children’s use of speech for a range of purposes, and highlighted the critical role that
social relationships play in children’s development. This thesis also demonstrated that
group music sessions conducted in ECEC settings could be used to complement
traditional interventions for language development problems.
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Definitions and Abbreviations
Beat
An element of the music concept of duration. Beat is the steady pulse that continues
from the beginning to the end of a piece of music or song, including during periods of
silence.
Blending
An aspect of phonological awareness (see definition of phonological awareness) that
involves joining words or sounds in words together to form a new word (Wagner et al.,
2013). E.g. joining “sea” and “shell” together to form “seashell”, or “c” and “at” to form
“cat”.
Cerebellum
The cerebellum is located at the back and bottom of the brain, behind the brainstem and
plays a vital role in coordinating movement, eye movement, motor learning, and
balance (Leopold, 2018). tasks which are important in learning to play a musical
instrument and reading music (Hutchinson et al., 2003; Paquette et al., 2017).
Child musician
In this thesis, the term child musician is used to refer to children, usually of school age,
who have received either formal training in playing a musical instrument, or preschoolaged children who participate in less formal group experiences of musical programs of a
similar nature to that of Tuning In, the music program investigated in this thesis.
Composition
In relation to the Tuning In early childhood music program, composition is used to refer
to creating music around using musical sounds to represent ‘characters’, such as animals
or sounds of nature. Composition involved the teacher telling oral stories accompanied
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by musical sounds. These stories were developed with input from children and
scaffolded by the teacher.
Corpus callosum

CC

The CC is the area of the brain made up of white matter tracts that connects the left and
right cerebral hemispheres (Goldstein et al., 2019). A fatty protein called myelin coats
these tracts, giving the characteristic whitish colour (Robertson, 2018). Primarily, the
CC serves to integrate and transfer sensory, motor, and high-level cognitive signals
information from both cerebral hemispheres (Goldstein et al., 2019).
Duration
The concept of music that refers to the length of musical sounds and silences. In relation
to this thesis, the term is understood to encompass the elements of beat, rhythm and
tempo.
Dynamics
The concept of music that refers to degrees of loudness and quietness in music, and
changes between loud and quiet.
Early childhood education and care

ECEC

In relation to this thesis, ECEC is used to refer to centre-based services for children,
including family day care, long day care, and preschool.
Educators
The term educator is used in this thesis to collectively reference all people working
directly with children in ECEC settings, including Centre Directors, those with a range
of qualifications, and trainees working towards a qualification. The term educator will
be used in this thesis, unless it is necessary to distinguish educators with an early
childhood education degree, who are referred to as early childhood teachers (ECT).
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Early Years Learning Framework for Australia EYLF
The EYLF (Department of Education Employment and Workplace Relations [DEEWR],
2009) is the national framework for ECEC, developed to “assist educators to provide
young children with opportunities to maximise their potential and develop a foundation
for future success in learning” (p.5).
Elision
A component of phonological awareness that involves removing segments from spoken
words to form other word (Wagner et al., 2013). For example, removing “dough” from
“doughnut” to make the word “nut”, or removing “c” from “cat” to make the word “at”.
Expressive language
The component of language involving the use of “words, sentences, gestures and
writing to convey meaning and messages to others” (Kids Sense, 2021, para 1).
Expressive language skills include the ability to label objects, describe actions and
events, form sentences, develop and use grammar appropriately, tell or retell stories, and
answer questions (Kids Sense, 2021). Expressive language difficulties may occur alone
or concurrently with receptive language difficulties (ASHA, 2020b; Bayetto, 2020;
Xueman et al., 2018).
Grey matter
Grey matter serves to process information in the brain (Robertson, 2018). It is mainly
composed of neuronal cell bodies and unmyelinated axons (Robertson, 2018). The lack
of the white-coloured, fatty protein, myelin, gives grey matter its characteristic colour
and hence, name (Robertson, 2018). “Structures within the grey matter process signals
generated in the sensory organs or other areas of the grey matter” (Robertson, 2018,
para.3).
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Hippocampus
The hippocampus is a complex brain structure, which is located deep in the temporal
cerebral cortex (Anand & Dikhav, 2012) and plays a major role in learning and memory
(George & Coch, 2011).
Improvisation
Improvisation is spontaneously creating and performing music, without preparation. In
relation to the Tuning In program, improvisation, particularly using tuned percussion
instruments, was a regular music experience incorporated into the music sessions, both
as ensemble and solo performances.
Music in ECEC
When used in relation to the delivery of music in early childhood education and care
settings, the term music also encompasses movement and dance, as these are widely
incorporated into early childhood music education programs and are regarded as
essential to young children’s learning and the early understanding of music concepts
(Australian National Council of Orff Schulwerk [ANCOS], 2020; Dalcroze Australia,
2020b; Kodály Australia, 2020).
Music
In relation to the Tuning In music program for preschool-aged children, the term music
is used to refer to group music classes facilitated by an experienced music teacher. The
classes involve playful music activities, which include making music through singing,
playing musical instruments (or everyday items used as musical instruments), creating
music, as well as chanting, movement, dance and introduction to rhythm notation. See
also Appendix A.
Music training
The term music training is used to refer to a program of formal and systematic musical
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training learning a musical instrument which includes regular practice as well as
receiving formal tuition. This term is commonly used term in research studies
investigating the effects of music training, particularly neurophysiological studies.
Musician
In this thesis, the term musician is used to refer to classically trained professional
musicians who have trained for a long period in a systemic way, usually from
childhood, and engage in a high intensity of musical practice. This can include
musicians who work as performers, teachers, as well as students studying music at a
tertiary level.
Non-musician
This term is used to refer to a study participant (typically in neurophysiological
research) who has not undertaken prolonged, formal and systematic studies in a musical
instrument beginning in childhood.
Non-professional musician
This term is used to refer to a musician who has trained for a long period, usually from
childhood and continue to play a musical instrument at a high level, although not with
the same intensity of regular music practice as a professional musician.
Oral language
Oral language is the system where spoken words are used to express ideas, thoughts
and share knowledge (Buffett Early Childhood Institute, 2017). The term oral language
refers to expressive language abilities, the component that involves speaking, as well as
receptive language, the component that involves listening and understanding (Bayetto,
2020; Kids Sense, 2020b). Note that the term “speech” refers to the physical production
of speech sounds, learning to pronounce words correctly and being intelligible to others
(Leitão, 2015).
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Patsching
Patsching is a technique of body percussion that involves rhythmically striking the
thigh, normally close to the knee, with the palm of the hand (Oxford University Press,
2021). This is usually done with both hands (Oxford University Press, 2021). In the TI
music sessions, patsching the beat is often used as a form of accompaniment to singing
or chanting.
Phoneme
An individual unit of sound in a word (Bayetto, 2020; Wagner et al., 2013; Yopp &
Yopp, 2009). E.g. the word “cat” is made up of three phonemes, c – a – t (/k – æ – t/).
Phonemic awareness
The most complex segmentation skill is phonemic awareness, which involves breaking
words up into their individual sounds (Schuele & Boudreau, 2008).
Phonological awareness

PA

PA refers to an individual’s conscious sensitivity to the sounds and structure of
language (Lane et al., 2002; Yopp & Yopp, 2009). PA enables an individual to redirect
their attention from the meaning of language to focus on specific aspects of sound, such
as being able to recognise that words can be broken into syllables, onset-rimes, rhyme,
and individual sound units (phonemes) (Bayetto, 2020; Wagner et al., 2013; Yopp &
Yopp, 2009).
Phonological memory

PM

PM is the ability to temporarily store speech-based information for use in working or
short-term memory (Wagner et al. 2013). The term encompasses all the cognitive
processes that underlie this ability (Perrachione et al., 2017). Other terms used to refer
to PM include: phonological working memory (Perrachione et al., 2017; Schuchardt et
al., 2011); phonological short-term memory (Gathercole & Baddeley, 1989); verbal
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memory (Presmanes Hill et al., 2015); verbal short-term memory (Hickok & Poeppel,
2004); and verbal working memory (Leonard et al., 2007; Montgomery et al., 2019). For
clarity and consistency, the term PM is used in this thesis. Where necessary, the
distinction between working memory (WM) and PM is made clear.
Phonological processing
This term refers to “the use of phonological information (i.e., the sounds of one’s
language) to process written and oral language” (Wagner & Torgesen, 1987, p.192).
Phonological processing is comprised of three components: phonological awareness,
phonological memory, and rapid automatised naming (Wagner et al., 2013). Phonology
is one of the sub-systems of language (Dockrell & Marshall, 2015).
Pitch
The concept of music that refers to how high or low a sound is. A sequence of different
pitches can be used to create a melody.
Receptive language
The component of language that involves the ability to understand words and language
(Kids Sense, 2020b). Signs that a child may be experiencing difficulties with receptive
language include difficulty in following directions, responding to questions, does not
appear to understand commonly used gestures, or has difficulty in taking turns when
talking to others (ASHA, 2020b). Receptive language difficulties or disorders may
occur alone or concurrently with expressive language difficulties (ASHA, 2020b;
Bayetto, 2020; Xueman et al., 2018).
Rhythm
Subdivision of beat into long and short durations of sounds and silence in music.
Segmentation
Segmenting is an aspect of phonological awareness that involves the ability to separate
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sounds in sentences and words (Reading Rockets, 2021). Initially, young children
typically develop the ability to hear individual words in sentences (rather than simply a
flow of speech) (Reading Rockets, 2021). With support, children’s sensitivity to sounds
in words increases over time, enabling them to develop the ability to break words up
into syllables and to separate the onset and rime, and initial and final sounds in words
(Schuele & Boudreau, 2008).
Speech sound disorders

SSD

Difficulty in producing one or more speech sounds (ASHA, 2020c). Children with SSD
experience delays in acquiring developmentally appropriate speech sounds, which
affects the intelligibility of their speech (Anthony et al., 2011). SSD may also be
associated with developmental disorders, genetic syndromes, hearing loss or conditions
such as cerebral palsy (ASHA, 2020c).
Structure
The organisation of music into different sections.
Tempo
Tempo is an element of the music concept duration and refers to the speed of the beat.
Tuned percussion instruments
The term tuned percussion instruments is used to refer to xylophones and glockenspiels,
which have wooden or metal bars of different lengths, tuned to the pitches of the scale
of C major. These instruments can therefore be used to play melodies or harmonies.
These instruments belong to the percussion family because the sound is produced by
striking the bars with mallets.
Tuning In

TI

The music education program of the Shoalhaven Youth Orchestra, which provides
group music classes for children from two to 12 years of age. TI is the music program
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investigated in this thesis.
Un-tuned percussion instruments
Un-tuned percussion instruments produce sounds without pitch, therefore it is not
possible to play a melody or pitched note on one. Un-tuned percussion instruments used
in the music sessions in this study included claves, egg shakers, triangles, tambourines,
sleigh bells, hand drums, castanets, the djembe (an African drum) and gathering drum.
Working memory

WM

WM is the capacity to retain a small amount of information in a readily accessible form
(Cowan, 2014). It plays a vital role in goal-directed behaviours such as planning,
comprehension, reasoning, and problem-solving, which require the retention and
manipulation of information (Chai et al., 2018; Cowan, 2014). WM includes multiple
functions and therefore, different aspects of WM functions can be studied, including
verbal WM (Alloway et al., 2009; Montgomery et al., 2019; Pham & Hasson, 2014) and
visual WM (Cowan, 2014; Garcia et al., 2020; George & Coch, 2011).
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Chapter 1 Introduction
1.1 Background
The impetus for this research came through the researcher’s previous
experiences of running a government funded mobile supported playgroups program
focused on early intervention, where a significant number of children attending had oral
language delays or difficulties. Following the introduction of group music sessions to
the playgroups, such children were observed to engage enthusiastically in music
activities such as singing, chanting and movement, appeared more willing to attempt
speech in this setting and gradually attempted more speech in play contexts. The
researcher was subsequently involved developing and teaching in the Tuning In (TI)
music program, which was an initiative of the Shoalhaven Youth Orchestra (SYO). Two
series of transition to school music classes were delivered in two different early
childhood settings (a Schools as Community Centre service and an early childhood
education and care service) as part of the SYO outreach mission. Children with oral
language development difficulties responded to the classes in similar ways to the
children attending the supported playgroups. These experiences piqued the researcher’s
interest in understanding whether music-specific or other factors could help increase
preschool children’s motivation to use more speech. For this reason, the current study
focused on children in the preschool age range; that is, four and five-year-old children.
The researcher received Kodály and Orff based music education at secondary
school and had played and sung in a wide range of school and community instrumental
and vocal ensembles. She was an experienced instrumental, choral and vocal
accompanist and choral director. Her music qualifications and attainments included an
associate diploma in music teaching (piano) and Grade 7 theory of music. The music
component of the candidate’s undergraduate primary teaching degree was based on the
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Kodály and Orff approaches, which she applied in classroom teaching. Her Master of
Education degree specialised in learning difficulties, focusing on language development
and the impacts upon literacy learning.
In this thesis, the concept of learning music through the Tuning In program
refers to learning in a group setting, through a range of playful music experiences
facilitated by the music teacher. While the program has clear aims and structure, which
will be discussed in Chapter 3, it is also dependent on the teacher being able to be
sensitive and responsive to children’s needs, interests, and cultural backgrounds. The TI
program differs from the concept of “music training” (see the Definitions and
Abbreviations section), which involves an intensive program of instrumental training.
More information on the TI program is provided later in this chapter and in Chapter 3.
The researcher’s values and beliefs about music education and conceptions of
childhood and children’s development were highly relevant to this study. A core belief
of the researcher was that every child should have the opportunity to take part in music
and receive music education, aligning with Article 31 of the Convention on the Rights
of the Child (CRC) (1989). Her views about children centred on the notion that all
children are innately musical, as well as being competent and capable individuals. Her
practice was informed by the view that children should be treated with respect, their
views heard and responded to. As a teacher, she also regarded herself as a learner
alongside, with and through children. The researcher was also the teacher in the TI
study, and the challenges associated with this will be addressed in detail in Chapter 3,
Methodology.
1.2 Literature Review and the Gap in Literature
Musical scholarship is largely based on notions that music is a universal human
practice and is also communicative in nature (Cross, 2014). Children are drawn to music
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from early in life (Ilari, 2016) and the musical features of language are emphasised
through the use of “infant-directed speech” (Papousek et al., 1990, p.540) and “infantdirected song”, which serve to capture attention and highlight important features of
language (Brandt et al. 2012, p.7). Trevarthen and Malloch (2000) argued that when
humans engage in any type of music making, this can have a communicative purpose.
Indeed, they asserted that communicative human interactions that take place through
music making are more than simply a form of non-verbal communication and proposed
the use of the term “Communicative Musicality” (Trevarthen & Malloch, 2000).
An emerging but significant body of research also suggests that early music
experiences may play a role in language development (Brandt et al., 2012; Putkinen et
al., 2015). It has been suggested that music might provide a practical and engaging
form of intervention for children with oral language difficulties (Putkinen et al., 2015),
however limited educational research has been conducted in this area. The rationale for
this study was supported by neuroscience research, which found experienced musicians
who began learning prior to the age of seven showed structural and functional brain
differences compared to non-musicians (Lee et al., 2003; Schlaug et al.,1995).
Importantly, in relation to young children, musical experiences such as learning a
musical instrument (Norton et al., 2005; Strait et al., 2013; Strait et al., 2014) and less
formal group music programs appear to advance the neural processing of speech
(François et al., 2013; Strait et al., 2013; Strait et al., 2014). Furthermore, researchers
have suggested that developing beat and rhythm skills from a young age through
participating in music programs could important way to support young children’s
language and literacy development (Bonacina et al., 2018; Woodruff Carr et al., 2014).
1.3 Research Questions
The aim of this research was to investigate the effects of the TI music program
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upon the oral language development of four and five-year-old children. To achieve this
aim, the following research questions were formulated:
1. Did the TI program delivered by a specialist teacher increase phonological
abilities for four and five-year-old children?
2. How did children’s use of oral language in the ECEC setting improve in relation
to the TI intervention?
3. What were the main principles of TI program design that are conducive to oral
language improvement?
In relation to question 1, it was hypothesised based on literature that the TI
program will lead to improvements in phonological processing. This improvement is
expected because the TI program delivers training similar to the musical training in the
reviewed literature and the findings of brain studies show music training positively
affects these aspects of language function.
1.4 Theoretical Framework
The theoretical framework of proposed research incorporated theories from two
different but complementing areas: (1) the sociocultural learning theory of Lev
Vygotsky (1978), and (2) Hickok and Poeppel’s (2007) dual stream model of speech
processing.
1.4.1 Vygotsky’s Sociocultural Theory
The sociocultural theory of Lev Vygotsky (1978) brought together notions of
culture, community, children’s development and learning in a systematic way (Göncü &
Gauvain, 2012; John-Steiner & Mahn, 1996). A major concept of Vygotsky’s theories
which informed this study was that it is necessary to examine social and cultural
contexts in order to understand the development and mental functioning of the
individual and (John-Steiner & Mahn, 1996; Vygotsky, 1978).
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Vygotsky emphasised that the development of the child takes place in the
context of social interactions (John-Steiner & Mahn, 1996). A central concept of
Vygotsky’s sociocultural theory is the Zone of Proximal Development (ZPD), defined
as the distance between a child’s “actual developmental level as determined by
independent problem solving” and the higher level of “potential development as
determined through problem solving under adult guidance or in collaboration with more
capable peers” (Vygotsky, 1978, p.86). Vygotsky asserted that language development is
enhanced when children operate in the ZPD, enabling the child to develop higher
psychological functions such as self-regulation (Bodrova et al., 2013; Göncü &
Gauvain, 2012). Signs and language in human activity are significant in Vygotskian
theory, with the development of speech being a means for children to master their
surroundings and later, their behaviour (Vygotsky, 1978).
Vygotsky’s theories are widely applied in early childhood education (Bodrova &
Leong, 2007; Fleer, 2010) to understand the social contexts of development and
learning from the child’s perspective, and to evaluate instructional practices (Wertsch &
Tulviste, 1992). Vygotsky’s theories provided a contextual framework for the socially
mediated music learning activities used in this study and a lens through which to
analyse the data for the learning that took place in the classes. Modelling and
scaffolding are fundamental to music pedagogy (Shehan-Campbell & Scott-Kasner,
2014); therefore, the teacher uses the ZPD to extend children’s skills. The concept of
semiotic mediation will allow for theorising the findings of this research by highlighting
the semiotic nature of music and its potential to mediate the development of language.
1.4.2 Hickok and Poeppel’s Dual Stream Model of Speech Processing
The dual stream model of speech processing is a neurobiological theoretical
model of speech, language and literacy that integrates findings from empirical brain
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imaging research on speech processing with elements of the psycholinguistic tradition
and motor control models of speech (Hickok, 2012a, 2012b; Hickok & Poeppel, 2007).
In this model, the term speech processing is used to refer to any task involved in aurally
presented speech (Hickok & Poeppel, 2007).
The dual stream model describes the two different processes the brain must
perform with acoustic speech information (Hickok, 2007; 2012b). The first, known as
the ventral stream, links acoustic speech input to conceptual-semantic representations in
the brain, enabling speech to be understood (Hickok, 2012b; Hickok & Poeppel, 2004,
2015; Morgan & Liegeois, 2015). The dorsal stream connects acoustic speech
information to the motor speech system, enabling sounds to be reproduced in the vocal
tracts (Hickok, 2012b; Hickok & Poeppel, 2004, 2007). The neural organisation of
speech processing is task dependent (Demonet et al., 1992; Mazoyer et al., 1993; Price,
et al.,1996; Zatorre et al., 1992; Hickok and Poeppel, 2007) and there is evidence that
the dorsal stream serves aspects of music ability as well as linguistic processes (Hickok
& Poeppel, 2004, 2015), and the network that underlies phonological working memory
(Hickok et al., 2003; Hickok & Poeppel, 2000). Hickok and Poeppel hypothesised that
the dorsal stream has a vital role in speech development; enabling children to learn to
match their articulation of speech sounds to the acoustic patterns heard in their linguistic
environments (Hickok et al., 2003; Hickok & Poeppel, 2000, 2007).
This study was informed by the dual stream model to examine the effects of
learning music upon oral language, particularly for young children with poor oral
language skills. Research evidence has provided evidence that learning music from a
young age appears to positively affect aspects of phonological skills (Degé et al., 2011;
François et al., 2013; Moritz et al., 2012; Putkinen et al., 2015; Strait et al., 2014). The
dual stream model provided knowledge that there are similar brain networks serving
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music and language processing. No similar studies had been conducted to examine the
effectiveness of the TI intervention; therefore, this study tested its effectiveness and
feasibility as a form of oral language intervention in authentic settings.
1.5 Methodology
This study used a concurrent triangulation mixed methods research design
(Creswell et al., 2003). The mixed methods design consisted of a quantitative quasiexperimental study and a qualitative multiple case study. This research design was
chosen because the research problem was complex, as it involved not only whether the
TI program would have effects on children’s oral language skills but understanding how
and why effects might result. By using multiple data sources from quantitative and
qualitative paradigms it was therefore possible to gain multiple perspectives and learn
about interactions between the TI program and the development of children’s oral
language abilities (Hesse-Biber, 2014). The triangulation of data sources would help
strengthen the findings of the study and provide evidence that would be acceptable to
various disciplines (Hesse-Biber, 2014).
The TI music program, which the researcher taught in, was the childhood music
program of the SYO, was the music education program used in this study. It was
selected because the TI curriculum (Cork, 2013) was developed for SYO by Jenny
Cork, a highly experienced music teacher with specialist training in early childhood
music pedagogy, who had studied under the renown Australian music educator, Richard
Gill, at the Sydney Conservatorium of Music. Furthermore, the TI program was the
only music education program available in the region where it was planned to conduct
the study.
The TI curriculum combines elements of the Kodály, Orff and Dalcroze music
education approaches (ANCOS, 2020; Dalcroze Australia, 2020b; Kodály Australia,
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2020). These approaches have provided substantial frameworks for sequencing skill
development in class settings (Kay, 2000) and have been combined and successfully
incorporated into early childhood education and care (ECEC) programs by
appropriately qualified and trained teachers (Davidson-Irwin, 2008).
The quasi-experimental study was conducted in four ECEC centres located in
regional New South Wales. Three centres were located in low socio-economic status
(SES) areas and the fourth was located in a moderately low SES area. Forty-five four
and five-year-old children attending four ECEC centres participated in the TI
intervention. The TI group (intervention) consisted of 23 children attending two of the
ECEC centres (the Waratah and Banksia centres). The comparison group (CG)
consisted of 22 children attending the other two ECEC centres (the Acacia and
Grevillea centres). The TI group received a weekly 30-minute TI music session over
five-months, while the CG received the music program provided at each centre over the
same period. A pre-intervention parent survey (PIPS) was conducted to learn about
children’s speech development and home music practices. Child participants’
phonological abilities were pre- and post-tested using the Comprehensive Test of
Phonological Processing 2 (CTOPP-2) (Wagner et al., 2013). This test was selected
because it measured specific phonological skills that appear to be developed through
music training (Anvari et al., 2002; Putkinen et al., 2015; Slater et al., 2014; Strait et al.,
2014). Qualitative data from the PIPS were also incorporated into the quasi-experiment.
The TI sessions involved playful music activities that aimed to help children develop
their sense of beat, awareness of beat and rhythm, sense of pitch and active listening. In
relation to the TI program, “music” refers to dance, creative movement, singing,
listening games, playing a range of tuned and un-tuned percussion instruments,
improvisation and composition, all of which were incorporated into the sessions.
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The multiple case study consisted of two cases, each case being formed by a TI
centre (the Waratah and Banksia centres) forming a case. The multiple case study
enabled a detailed picture to be formed of children’s speech and oral language
development over time, and to learn about children’s engagement in music through the
TI sessions. A range of qualitative data sources used in the multiple case study (PIPS,
researcher journal and annotated lesson plans and educator interviews). Additionally,
quantitative data from the PIPS and attendance record were incorporated.
1.6 Significance of the Study
Oral language development is a sensitive indicator of developmental and
educational outcomes (Conti-Ramsden & Durkin, 2012; Konza, 2006). It is therefore
important to identify children with speech or oral language delays or disorders to
provide effective interventions that are engaging for children, cost-effective and can be
easily integrated into ECEC settings. This research investigated the effects of the TI
music program upon the oral language development of four and five-year-old children
living in areas where significant numbers of children had been identified as
developmentally at risk of language and communication difficulties through the
Australian Early Development Census (Commonwealth of Australia, 2019b). This study
addressed an area where limited research had been conducted. Most previous research
into the effects of music training had been conducted with children of school age who
self-selected to learn music, however few studies had examined the effects upon
preschool aged children, particularly those with language difficulties. It was important
to conduct research with a population of children who had not self-selected to learn
music and whose families might experience barriers, such as cost, to accessing classes.
Conducting this research into the effects of high-quality music programs in ECEC
settings had potential to add new insights into the role of music in children’s oral
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language development and learn about the effectiveness of music as a form of
intervention for children with oral language difficulties.
1.7 Overview of Thesis Chapters
This thesis is made up of eight chapters and is formatted and referenced using
the American Psychological Association (APA) Style, 7th edition. This chapter has
introduced the background, the impetus for this study and provided a brief overview of
research into the effects of learning music from a young age. The significance and aims
of this study, as well as the theoretical framework underpinning the study have been
addressed.
Chapter 2 examines relevant literature to inform the study. Key areas addressed
in this chapter are: oral language development and language development difficulties,
the effects of music training, phonological processing, educational research into the
effects of learning music, educator self-efficacy and delivery of music in early
childhood education and care.
Chapter 3 provides detailed information on the research design and methodology
for this study. Quantitative data sources were the PIPS, the CTOPP-2 (Wagner et al.,
2013) and attendance and participation records for the TI group. Qualitative data were
collected from the PIPS, researcher journal with annotated lesson plans, and interviews
conducted with educators in the TI centres. The procedures used for data analysis,
integration of quantitative and qualitative data and triangulation of results are also
detailed.
Chapter 4 presents the results from the quasi-experiment (quantitative study).
Descriptive statistics from the PIPS and CTOPP-2 are presented. This is followed by the
statistical analysis of the CTOPP-2 pre- and post-test results.
Chapters 5 and 6 present the results of the two cases that made up the multiple
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case study. For both case studies, the results of qualitative data are presented and
integrated with quantitative data. Qualitative data used in the case studies were the
PIPS, Researcher Journal and interviews with educators. Quantitative data integrated
into the case studies were the PIPS, descriptive statistics from the CTOPP-2 and records
of attendance and participation information. The case studies are structured to discuss
the implementation of the TI sessions and the changes in children’s oral language
abilities across the period of the intervention.
In Chapter 7, the cross-case analysis of the case study results is presented. The
cases were compared and contrasted in each aspect of the study to reveal common
themes, as well as differences between the cases, and to discuss contextual factors or
other reasons that were likely to have influenced these results.
Chapter 8 is the discussion and conclusion, where the quasi-experiment and the
multiple case study cross-case analysis results are triangulated and discussed in relation
to literature and the implications for future research and practice are detailed. The
conclusion to the thesis follows.
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Chapter 2 Literature Review
The aim of this study was to learn about the effects of the Tuning In music
program provided in early childhood education and care (ECEC) services upon the oral
language development of four and five-year-old children. To provide the research
context for this study, a review of the literature was conducted to build a picture of the
evidence in a number of areas relevant to the study including language development
difficulties, the effects of music training on oral language and its phonological aspects,
and the role of music in ECEC. The need for the study is substantiated by recognising
relevant practical issues and identifying a gap in the literature. The literature review is
organised into five main sections.
Firstly, literature on language development difficulties in young children is
examined. As the focus of this thesis is upon children’s oral language skills, the
importance of oral language skills to children’s overall development and life trajectory
is addressed. Additionally, factors that may cause difficulties with language
development are discussed.
Secondly, the review focuses on evidence from neurophysiological studies into
the effects of music training upon the brain. Specifically, evidence on language and
memory function is addressed.
Thirdly, research into particular phonological skills needed for well-developed
oral language and subsequent literacy development is reviewed. This will provide
important context for the methodology chapter.
Fourthly, educational research investigating the effects of learning music on
language and memory abilities is examined. This focuses on studies conducted in
naturalistic settings.
Finally, educator self-efficacy and delivery of music in ECEC in Australia is
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addressed. The gap in the research which this thesis hopes to fill is clearly outlined in
the conclusion of this chapter.
2.1 Language Development Difficulties
To provide contextual information to support the premise of this study, it was
important to examine research on oral language skills and how these contribute to other
aspects of children’s development. It was necessary to provide this contextual
information to support the rationale for the study and to justify its significance. First,
understanding the crucial role of spoken language in children’s learning and
development would provide background to the significance of the study. Second, it was
important to understand the range of language skills and prevalent developmental
problems in language acquisition which the focused intervention of this study could
impact upon (section 2.1.2).
2.1.1 The Importance of Oral Language Skills
The development of oral language enables children to express ideas, thoughts,
get their needs met, interact socially with others, as well as understand and interpret the
meaning of what others say to them (Law, 2015, Law et al., 2017). In the case of
children’s private speech, oral language development also serves as an aid to selfregulation and problem-solving (Vygotsky, 1987; Winsler et al., 2009). Research
confirms that early oral language delays or impairments may have adverse impacts upon
children’s academic learning and achievement at school (Kaiser & Roberts, 2011;
Xueman et al., 2018) and increase the risk of children experiencing behavioural,
emotional and social difficulties (Charman et al., 2015; Kaiser & Roberts, 2011;
Lindsay et al, 2007; McCormack et al., 2011; Xueman et al., 2018). During the
preschool years oral language serves a vital role in facilitating social development (ImBolter & Cohen, 2007) and at school, well-developed oral language skills provide an
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important foundation to help children learn, as teaching and learning experiences are
largely mediated by language (Law et al., 2017; Manzo et al., 2006). Evidently, the
development of oral language plays a crucial role in children’s cognitive, academic and
socioemotional development (Im-Bolter & Cohen, 2007).
It is important to identify and assess children experiencing oral language
difficulties as early as possible, however researchers have stressed that the identification
and assessment of young children’s oral language skills can be challenging (ContiRamsden & Durkin, 2012; Dockrell & Marshall, 2015). Oral language is complex to
assess as it is made up of a range of subsystems (lexicon, syntax, morphology,
phonology and pragmatics) (Dockrell & Marshall, 2015) and because there is
substantial variance in the language trajectories of preschool children (Conti-Ramsden
& Durkin, 2012; Dockrell & Marshall, 2015). In a review of oral language assessments,
Dockrell and Marshall (2015) found that current screening measures may be ineffective
at identifying children with oral language problems. The authors suggested that
composite language measures, including the use of standardised tests, dynamic
assessment and parent and/or teacher assessments, may provide the “most reliable and
valid assessment of children’s language skills” (Dockrell & Marshall, 2015, p.116).
Research using measures of the types suggested by Dockrell and Marshall indicates that
oral language difficulties are relatively common in young children and these can have
medium and longer-term adverse effects.
Language skills, even at a very young age, are important indicators of future
literacy achievement (Morgan et al., 2015). Larger vocabulary size in 24-month-olds
was found to be a significant predictor of greater literacy and mathematical achievement
at age five compared to children with smaller vocabularies (Morgan et al., 2015).
Dickinson et al. (2003) argued that a variety of oral language skills play a vital role in
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emergent literacy and continue to be important in subsequent reading development for
some time. Using a cross-sectional correlational study involving preschool children
from disadvantaged backgrounds (n= 533, mean age 4 years 9 months), they
hypothesised that interrelationships would be found between children’s receptive
vocabulary, sensitivity to the sounds of language (phonological sensitivity) and print
knowledge (Dickinson et al., 2003). A moderate correlation was found between these in
children with low language skills compared to those with typical language skills.
Subsequent research showed that oral language skills support the development of
decoding skills and comprehension (Dickinson et al., 2010; NICHD Early Child Care
Research Network, 2005).
An important Australian longitudinal study used a nationally representative
sample of 4329 children, 24% of whom had been identified by their parents as having
communication impairments that affected their expressive and/or receptive language
(McCormack et al., 2011). Data were collected from parents and teachers using
standardised instruments, and findings revealed that children who had a communication
impairment (CI) at four or five years of age made poorer progress and achievement with
language and literacy skills four years later (McCormack et al., 2011). Furthermore,
children in the CI group showed poorer attitudes towards school compared to children
in the non-CI group (McCormack et al., 2011).
Academic achievements broadly appear to be affected by early oral language
skills. In addition to the effects upon literacy development, there may also be a
relationship between children’s oral language skills and their academic achievement in
other curriculum areas. Large scale research has highlighted the correlations between
early language skills and mathematical achievement (McCormack et al., 2011; Morgan
et al., 2015). The Australian research of McCormack et al. (2011) found that children
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with a language impairment at four or five-years had lower mathematical achievement
at school four years later. In a US study, Morgan et al. (2015) found a positive
correlation between vocabulary size at 24-months and mathematical skills in number
sense, counting, operations, geometry, patterns and measurement at the age of five.
Together these studies highlighted that early language skills not only influence literacy
outcomes, but also provide necessary supports for learning mathematics.
There also appears to be a relationship between communication difficulties and
children’s socio-emotional wellbeing and functioning. Children with communication
impairments in the preschool years were found to experience ongoing difficulties in
managing stress (McCormack et al., 2011). A longitudinal study found that four and
five-year-old children with communication impairments (CI group) showed greater
difficulty in managing stress, experienced more emotional difficulties both at home and
at school, and exhibited lower levels of persistence, four years later, when compared to
their non-CI peers (McCormack et al., 2011). Children in the CI group also showed
greater difficulty with prosocial behaviours and peer relationships, and self-reported
higher levels of bullying than children in the non-CI group (McCormack et al., 2011).
The attitudes to school of children with language impairments were less positive than
children with typical language development (McCormack et al., 2011). The role of other
factors that may contribute to negative attitudes to school is not yet well understood,
however children with language impairments have been found to experience poor
academic self-concept, and difficulties with peer relationships and emotional regulation
(Charman et al., 2015; Yew & O’Kearney, 2013, 2015). It has also been argued that
poor language skills may contribute to children having low self-esteem (Hartshorne,
2009). Therefore, these factors may individually or collectively lead to more negative
experiences of learning and school life.
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Behavioural difficulties in school-age children were found to be associated with
specific speech and language difficulties (Charman et al., 2015; Lindsay et al., 2007).
Positive correlations were found between language abilities and behavioural difficulties
in eight, 10 and 12-year-old children with specific speech and language difficulties
(n=59) (Lindsay et al., 2007), while a more recent study involving 78 children aged
between five and 13 years found that children with language impairments displayed
highly elevated levels of emotional and behavioural problems (Charman et al., 2015).
An English study, that collected data from interviews with parents of six- to 12-year-old
children with language impairments, indicated that the problems associated with peer
relationships could also relate to the responses or behaviour of peers (Lindsay et al.,
2016). For example, parent reports included that their child could be “easily led” or had
been taken advantage of by peers (Lindsay et al, 2016, p.500). This highlighted that the
behaviour of children with language impairments could be influenced by external
factors.
Large-scale longitudinal research that followed children from ages three to 11years suggested that the emotional difficulties found in children at risk of
developmental language disorder (rDLD) were likely to be due to early language
development problems influencing development in other domains (St Clair et al., 2019).
Children with increased emotional difficulties at age three (problems with irritability,
withdrawal, and adapting to new situations) were more likely to be identified as rDLD
at the age of five years (St Clair et al., 2019). The relationship between rDLD and
emotional difficulties continued to be significant the ages of 7 and 11years (St Clair et
al., 2019). St Clair et al. (2019) also found that parental psychological distress and
growing up in poverty increased the risk of emotional difficulties, although positive
parent-child relationships could reduce this risk. Most previous research has been
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correlational, therefore this longitudinal study, which involved multiple points of
comparison over time, provided stronger evidence of the “intricate relationship”
between language development and emotional development (St Clair et al., 2019,
p.2764). Furthermore, it highlighted that familial psychosocial factors are also linked to
children’s early emotional development and potential risks for language difficulties (St
Clair et al. 2019). It may therefore be important to provide ongoing monitoring and
intervention, where indicated, to children with language impairments to help manage
behavioural and emotional difficulties they may experience (Charman et al., 2015).
The aetiology of behavioural and language difficulties is not yet well understood
(Charman et al., 2015). The results of a recent study suggested that receptive language
skills may play a role in behaviour (Rose et al., 2019). Controlling for family SES,
nonverbal cognitive abilities and early cooperation at three years of age, the authors
found that children’s receptive language (but not expressive language) skills were a
significant predictor of cooperative behaviour at seven years (p<.05) (Rose et al., 2019).
As this study involved a large sample size and path-modelling was used (Rose et al.,
2019) to investigate possible causal pathways (Columbia Public Health, 2019), this
could an area of interest for further research to learn more about the role of receptive
language may play in behavioural control.
There is also some evidence to suggest that expressive language skills may be
predictors of self-regulation at a later age (Petersen et al., 2015; Vallotton & Ayoub,
2011). Self-regulation is a cognitive and socio-emotional skill, typically developed over
time from early childhood, that is critical for engaging in pro-social behaviours,
participating in learning activities, and adjusting to unfamiliar or challenging situations
(Vallotton & Ayoub, 2011). Vallotton and Ayoub (2011) used growth modelling of
longitudinal data, testing toddlers (n=120) at ages 14, 24, and 36 months, to examine the
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impact of expressive language skills (vocabulary and talkativeness) upon selfregulation, while Petersen et al. (2015) tested the direction of effect between oral
language skills (receptive and expressive language) and self-regulation in children
(n=120) at 30, 36 and 42 months of age, using cross lagged models. The results
indicated that oral language skills, particularly expressive language (Vallotton &
Ayoub, 2011) were a predictor of later self-regulation (Petersen et al., 2015; Vallotton
& Ayoub, 2011). While few studies have been conducted in this area, the results
emphasised that oral language skills may play a role in this important aspect of
children’s development.
Collectively, the studies reviewed in this section highlighted that difficulties
with oral language in the preschool years may have long term effects on children’s
social and emotional development that can adversely impact prosocial skills and
emotional functioning. Early language difficulties, also appear to contribute to poorer
attitudes to school and lower engagement in learning. Furthermore, behavioural and
emotional difficulties associated with language problems appear to be persistent,
continuing through the primary years.
In summary, the evidence reviewed highlighted that developing sound oral
language skills early in childhood contributes to academic attainment and is linked to
the development of social skills, emotional and behavioural regulation. Poor social
skills and difficulties with emotional and behavioural regulation can make it difficult for
children to build and sustain positive relationships with adults and peers and lead to low
self-esteem. Furthermore, language impairments and the effects upon behaviour and
emotional functioning may continue well into primary education.
2.1.2 Prevalence and Causes of Oral Language Development Problems
As the research previously reviewed demonstrated, well-developed oral
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language skills are necessary for academic learning and contribute to children’s social,
emotional and behavioural functioning. Most children will acquire these skills relatively
easily, however there is compelling evidence that there are significant numbers of
children in developed countries such as Australia who are at risk of experiencing
difficulties with speech, language and communication (SLC) development at an early
age (Law et al., 2015).
2.1.2.1 Prevalence of Speech, Language and Communication Disorders. A
report into the prevalence of children with poor language and communication in the UK
estimated that there are likely to be two broad groups of children with such difficulties;
those with immature or poorly developed language, who were likely to catch up to peers
with appropriate support, and those with long-term persistent SLC needs, estimated to
be up to 10% of UK children (Hartshorne, 2009). An Australian Senate Standing
Committee report on speech, language and communication disorders, and speech
pathology services in Australia, highlighted there was a lack of comprehensive national
data on the prevalence of speech and language disorders in children (Senate Standing
Committee on Community Affairs, 2014).
The Australian Early Development Census (AEDC), includes the domains of
language and cognitive skills and communication and general knowledge to identify
children developmentally “on track”, “developmentally at risk” or “developmentally
vulnerable” at school entry (Commonwealth of Australia, 2019a). The AEDC has been
conducted at three-year intervals for the past ten years and includes data for Australia,
including states and territories, regions, towns and suburbs (Commonwealth of
Australia, 2019a). While it provides valuable longitudinal data on strengths, weaknesses
and trends in children’s language and communication development, it does not provide
detailed data on particular aspects of language or communication skills where children
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may be experiencing developmental difficulties.
In a key study that provided important information on preschool-aged children’s
language skills, McLeod and Harrison (2009) investigated the incidence of speech and
language impairments in a nationally representative sample of 4983 four and five-yearold Australian children, using data collected from parents, teachers and children. They
found that 25.2% of parents reported being concerned about their child’s speech and
articulation of speech sounds. A significant correlation was found between teacher and
parent reports of expressive language skills (McLeod & Harrison, 2009). Receptive
language difficulties appeared less common overall, although a higher percentage of
teachers reported concerns than parents (teachers 16.9%, parents 9.5%) (McLeod &
Harrison, 2009). Direct testing of children’s receptive language found a moderate
correlation between test results and the percentage of teachers reporting concerns
(16.4% were below the mean) (McLeod & Harrison, 2009). This suggested that
teachers’ professional knowledge of oral language development assisted them in
identifying children with receptive language difficulties. This study was particularly
important due to the lack of comprehensive national data collected by governments.
Parents who had indicated they had concerns about their child’s language were
asked to specify the type of speech and/or language problems they were concerned
about (McLeod & Harrison, 2009). The most common ones reported were children’s
speech not being understood by parents or by others, difficulty in putting words
together, stutters, stammers or lisps, and difficulty in finding words (McLeod &
Harrison, 2009).
In a typical population of Australian four and five-year-old children, difficulties
with speech and language could be quite common, highlighting there is a need for
programs in ECEC that help support children’s language development, particularly
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those experiencing difficulties. Of parents who reported concerns about their child’s
speech, 54.4% reported having concerns about one aspect of their child’s speech and
language development while 24.2% were concerned about two aspects, although the
area of concerns varied between parents (McLeod & Harrison, 2009). The Murdoch
Children’s Research Institute (MCRI) asserted that around one in five Australian
children start school with a speech or language disorder and for some children, these
difficulties will be persistent (2020), which provided support for the findings of
McLeod and Harrison (2009).
The preschool years are a critical period for developing skills needed to learn
and succeed in school, and the research has highlighted the prevalence of speech and
language impairments in this age group. The research also indicated that teachers, as
well as parents, have an important role to play in the early identification of children
with language difficulties. This indicates that early identification, followed by effective
and accessible approaches to remediation are therefore critical to preventing longer term
adverse consequences.
2.1.2.2 The Causes of Language Development Problems. Environmental
factors may impact children’s oral language development. Children from low-SES
backgrounds have been found to be at increased risk of having poor language skills
(Law et al., 2015; Letts et al., 2013; Roy et al., 2014) and language-based memory
difficulties (Baker et al., 2011). Evidence suggests that factors linked to low-SES, such
as limited home language experiences (Baker et al., 2011; Schwab & Lew-Williams,
2016) and poverty (Melhuish et al., 2008) make it more difficult for low-SES families
to provide home environments that support their child’s language development.
Additional factors that influence children’s language outcomes and may be linked to
low-SES are ethnicity, parental age and health (Melhuish et al., 2008). They argued this
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demonstrated Vygotsky’s (1978) theory of the importance of social environments in
supporting language development (Melhuish et al., 2008).
Difficulties with children’s oral language or speech development can also
involve single factors or a combination of factors (Easton & McCormack, 2015).
Common causes of oral language development problems include developmental delays
(ASHA, 2020d; Weiss & Paul, 2010), disabilities or disorders (Ashman & Elkins, 2005;
ASHA, 2020a; ASHA, 2020c), psychological or emotional disturbances (ASHA,
2020d), and genetic factors (National Academies of Sciences, Engineering and
Education [NASEE], 2016).
Delayed language acquisition, known as late language emergence (LLE, has
been estimated to affect between 10 and 15% of two-year-old children (Chilosi et al.,
2019; Collisson et al., 2016; Korpilahti et al., 2016). Although most “late talkers”
appear to catch up to their peers between three to five-years of age (Rescorla, 2011;
Roos & Weismer, 2008), research indicates that a proportion of late talkers may
continue to demonstrate more persistent expressive language impairments (Weismer,
2007). Italian research that followed 50 children with LLE at 28-months found that 23
children showed a widespread language delay affecting comprehension, lexical and
grammar development and were diagnosed with DLD at four years (Chilosi et al.,
2019). Although this study was limited by its small size and because non-linguistic risk
factors were not considered (Chilosi et al., 2019), the results highlighted the need for
monitoring of children with LLE and appropriate interventions for children whose
delays do not resolve. Longitudinal research involving 128 children found that 20% of
seven-year-olds children with a history of LLE had language impairments at age seven,
as compared to 11% for controls (Rice et al., 2008), suggesting that LLE may increase
the risk of more persistent language impairments for some children.
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In some cases, the cause of oral language difficulties in early childhood cannot
be identified, which is known as Specific Language Impairment (SLI) when this persists
beyond the age of four (Weiss & Paul, 2010). Children with SLI have been shown to
have difficulties with auditory processing, phonological working memory (Smith-Lock
& Nickels, 2015; Vugs et al., 2015) and phonological awareness (Zourou et al., 2010).
Literacy problems associated with SLI may persist into adulthood (Zourou et al., 2010).
To sum up, oral language development problems in preschool children have
been shown to be relatively common, affecting around one quarter of children.
Collectively, research indicates the causes of such problems are broadly developmental
delays, LLE, and environmental factors, although in some cases, no particular cause can
be identified, known as SLI. In the case of LLE, this may resolve over time, however,
for children with developmental delays or SLI, specific intervention may be required.
Children who experience language problems due to low-SES or other environmental
factors are likely to require support to minimise these effects.
2.2 Evidence from Brain Studies on the Effects of Musical Training
The studies previously reviewed provided evidence that oral language
development difficulties in early childhood, which may persist into the school years and
in some cases beyond, are relatively common. A significant body of research has come
from the field of neuroscience, involving both adults and children, which has provided
important evidence of the effects of music training upon the brain, in relation to changes
in brain structure and function, including possible transfer effects upon language skills
and memory. Particularly in relation to research involving adults, various terms relating
to music training and musician/non-musician status are used. Definitions of these terms
can be found in the “Definitions and Abbreviations” section. The studies which address
the effect of musical training on the brain structures which can be linked to language
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processing and development have mainly been chosen for the review. These include the
corpus callosum, cerebellum and hippocampus. A short introduction to the neural
processing of music is provided, which is followed by an overview of the evidence from
research relating to the effects of musical training.
Music making involves a complex process of multisensory and motor
integration (Schlaug, 2015). Music itself is complex; even a single musical line includes
multiple elements such as pitch, timing (beat, tempo, rhythm, metre), and tone colour
(Warren, 2008). As neuroimaging studies have confirmed, playing music involves the
coupling of neural resources involved in perception and action (Schlaug, 2015).
Furthermore, sensory, motor and multimodal integration regions, widely distributed
throughout the brain, are also involved in mediating the perception and action involved
in music making (Schlaug, 2015).
Music is first processed in the auditory pathway from the cochlea to the primary
auditory complex (Warren, 2008). Processing involves “coding” of elementary sound
characteristics and progressing to increasingly complex musical features, which take
place in the cerebral cortex (Warren, 2008, p.33). During music making, visual,
auditory, and motoric information is simultaneously transmitted to brain networks in the
fronto-temporo-parietal regions (Schlaug et al., 2010). Perception and cognition are
coupled, enhancing attention, and drawing upon memory and executive functioning
resources (Schlaug et al., 2010). Music making also affects “sound relay stations” in the
brainstem and thalamus (Zatorre et al., 2007, p.249) and engages the rewardmotivational circuit, which involves the amygdala and parts of the limbic system
(Schlaug et al., 2015; Blood & Zatorre, 2001, as cited in Zatorre et al., 2007). Therefore,
multiple interconnected brain systems at different levels of the brain all contribute to the
neural processing of music.
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2.2.1 Evidence on Musical Training and Brain Structure
Musical training from a young age has been found to affect the structure of the
brain (Gaser & Schlaug, 2003a; Groussard et al., 2010; Habibi et al., 2018; Hutchinson
et al., 2003; Hyde et al., 2009; Schlaug et al., 2005; Schlaug et al., 1995; Schmithorst &
Wilke, 2002). Research involving adults found particular parts of the brain were larger
in musicians than non-musicians, including the corpus callosum (Schlaug et al., 1995;
Schmithorst & Wilke, 2002), which integrates and transfers sensory, motor and highlevel cognitive signals between hemispheres (Goldstein et al., 2019). It was proposed
that learning a musical instrument develops a high degree of motor skills and
coordination (Hutchinson et al., 2003), which facilitates more bilateral neural function
(Patston et al., 2007; Schlaug et al., 1995; Schmithorst & Wilke, 2002). Other research
provided evidence of increased grey matter in musicians (Gaser & Schlaug, 2003a;
Habibi et al., 2018; Hyde et al., 2009; Schlaug et al., 2005), changes in the hippocampus
(Groussard et al, 2010) and increased size in parts of the cerebellum (Hutchinson et al.,
2003; Paquette et al., 2017). Evidence of the connection of these brain structures to
language development and functioning is provided in further sections below (2.2.2 and
2.2.3).
Studies involving children indicated that the differences found between the
brains of adult musicians and non-musicians appeared to be training induced, rather
than pre-existing (Habibi et al., 2018; Hyde et a. et al., 2009; Norton et al., 2005;
Schlaug et al., 2005). Baseline research with five to seven-year-old children found no
pre-existing differences in brain structure between children prior to commencing music
training (n=39) or a control group (n=31) (Norton et al., 2005). This was a significant
finding, suggesting that children who choose to play a musical instrument do not
necessarily have atypical brains that make them particularly suited to learning music

55

(Norton et al., 2005). Support for this result was also provided by testing of cognitive
skills, motor skills, and musical aptitude, where no significant between-groups
differences were found (Norton et al., 2005).
Changes in the brain structure of children have been found after learning an
instrument for at least one year (Habibi et al., 2018; Hyde et al., 2009; Schlaug et al.,
2005). Consistent with research involving adult musicians, children learning music
showed increased corpus callosum size following training (Habibi et al., 2018; Hyde et
al., 2009). Repeated testing over time as part of a five-year study found that children
participating in an orchestra program involving learning a string instrument (n=20)
showed macro- and micro-structural changes in areas of the corpus callosum, when
compared to children of similar age and SES background involved in either an intensive
soccer program (n=19) or a control group who were not participating in any systematic
and intense training program (n=21) (Habibi et a., 2018). Baseline testing at six years
of age revealed no significant structural brain differences between groups, and the
authors concluded that the T2 test results, which showed trends but did not reach
significance, were attributable to the effects of music training (Habibi et al., 2018).
Grey matter in the brain also appears to be affected by formal musical training
(Gaser & Schlaug, 2003a; Groussard et al., 2010; Habibi et al., 2018; Hyde et al., 2009;
Schlaug et al., 2005) (a definition of music training can be found in the Definitions and
Abbreviations section). In adults, the amount and distribution of grey matter in the brain
was found to correlate with musical experience (professional and amateur musicians,
and non-musicians) (Gaser & Schlaug, 2003a) and the density of grey matter in the
hippocampus, which plays an important role in memory function, was also found to be
greater in adult musicians compared to non-musicians (George & Coch, 2011). Similar
effects were also found in children. Six to eight-year-olds with one year of training
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learning a musical instrument showed significantly more grey matter than a control
group, which was supported by significantly greater changes scores in behavioural tests,
fine motor skills and auditory discrimination in the music group (Schlaug et al., 2005).
Greater development of grey matter in parts of the cortical system were found in sixyear-old children with 15-months of musical training (in the motor and auditory
systems) compared to controls (Hyde et al., 2009), and a recent study also found similar
results in children with two years of orchestral and instrumental music training (6-7
hours per week) (Habibi et al., 2018). Habibi et al. (2018) concluded these changes
were induced by music stimulation rather than resulting from pre-existing biological
traits. These results indicate that music training from a young age and over as little as
one year influences the development of grey matter, and that changes in behaviour and
other skills may also be measurable.
Although these studies indicated that undertaking music training affected grey
matter development, it was not possible to determine whether the changes resulted to a
greater extent from the fine motor or auditory discrimination skills developed through
learning a musical instrument, or a combination of both (Hyde et al, 2009; Schlaug et
al., 2005). None the less, this evidence was relevant to this study because it highlighted
the importance of a “sensitive” period, early in life, where “neural systems are
particularly responsive to relevant stimuli” (Penhune, 2011, p.1127); in the case of this
study, the auditory stimuli of the music experiences in the TI program. The effects of
formal music training and less formal music education experiences upon children’s
auditory processing, including research involving preschool children, will be addressed
in Section 2.2.2.
A relationship has been found between the intensity of musical practice and
structural brain changes (Gaser & Schlaug, 2003a; Hutchinson et al., 2003; Schlaug et
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al., 2009). In adult musicians, cerebellar volume was found to correlate with practice
intensity (Hutchinson et al., 2003). This was important because the cerebellum has
important functions in motor learning and cognitive function (Hutchinson et al., 2003),
and grey matter volume in the cerebellum has also been found to be positively
associated with beat-keeping abilities; an important musical skill (Paquette et al., 2017).
Additionally, correlations were also found between grey matter in various brain regions
and musical experience (Gaser & Schlaug, 2003a). A study involving child musicians
found similar results in relation to the size of the corpus callosum (Schlaug et al., 2009).
Children learning a musical instrument (n=18, mean age 6.49 years) were grouped into
“high-practicing” or “low-practicing” and were compared with a similar noninstrumental control group (n=13) (Schlaug et al., 2009, p.205). Although the groups
did not differ at baseline testing after almost 30 months of instrumental training, a
statistically significant difference (p=.02) in the size of an area of the corpus callosum
was found between high practicing compared to low practicing children and the noninstrumental group (Schlaug et al., 2009). Together, these studies were important in
showing that there were “dosage effects” in relation to practice intensity and the effects
upon the brain.
In summary, the reviewed body of brain studies indicates that learning to play a
musical instrument influences the development of the structure of the brain. Changes
were evident in the brains of children who learned a musical instrument, even after as
little as one year, compared to children who did not undertake music training.
Furthermore, the degree of structural change in the brain as the result of music training
was related to the intensity of musical practice.
2.2.2 Evidence on Effects of Music Training on Language Processing
Research evidence demonstrated that learning music from a young age affects
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brain structure, including the corpus callosum, which facilitates the transfer and
integration of information between brain hemispheres. Adult musicians have been found
to process music more bilaterally, showing left-lateralised processing of music in areas
of the brain typically recruited in language tasks compared to non-musicians (AnguloPerkins et al., 2014; Du & Zatorre, 2017; Merrill et al., 2012; Schön et al., 2004). It is
thought that music training may therefore provide musicians with enhanced
neurobiological and cognitive frameworks for processing both speech and music (Peretz
et al., 2015). The intense and repeated practice involved in instrumental music training
is thought to lead to effects that are not “constrained to the brain’s music networks but
apply to general auditory processing, including the processing of speech” (Strait &
Kraus, 2011, p.9), resulting in enhanced speech perception.
The processes of neural sound perception are complex and not yet fully
understood (Ley et al., 2014). The auditory system involves peripheral sound structures
(outer, middle and inner ear) as well as brain regions (Patterson et al., 2022). When
sounds reach the middle ear, small bones in the eardrum vibrate and these vibrations are
sent to the cochlea in the inner ear (NIDCD, 2015). The different frequencies that make
up sounds are dispersed along the basilar membrane, which runs along the length of the
cochlea, as different points along it respond best to particular frequencies (Oxenham,
2018). Within the cochlea, mechanical energy converts to electrical energy (Patterson et
al., 2022) and these electrical signals travel to the brain via the auditory nerve (NIDCD,
2015). The auditory nerve transmits auditory information, ascending through the
brainstem and brain to the cortex, which is where perception occurs (Patterson et al.,
2022).
It was originally thought that this process involved a “simple relay” from the
sound source entering the outer ear to the cortex, however it is now known that that the
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neural sound perception is highly interconnected, involving ascending, descending and
crossing fibres (Patterson et al., 2022). In particular, a descending system of circuits
modulates auditory processing at every level, based on relevance, attention, learned
behaviour, and emotional state (Patterson et al., 2022). Although the auditory cortex has
primary and belt areas that process different types of sounds (Plakke & Romanski,
2014; Purves et al.,2001), other higher order functions originating from many brain
regions are involved in these modulatory processes (Peterson et al., 2022).
Music training for both adults and children appears to lead to more acute neural
sound perception (Du & Zatorre, 2017; Putkinen et al., 2015; Putkinen et al., 2019).
Enhanced speech processing abilities were found in adult musicians, who were more
able to identify syllables in conditions of background with greater accuracy than nonmusicians (Du & Zatorre, 2017). Musicians’ enhanced abilities appeared to result from
greater specificity in the phonological representations of speech sounds and stronger
recruitment of neural resources (Du & Zatorre, 2017). More accurate perception of
phonological representations of speech was of particular relevance to the current study
because an instrument that included tests of phonological sensitivity was selected to
measure children’s language and these results suggested musical training enhances
these skills.
In children, more rapid maturation of neural sound processing has been
attributed to both formal music training (learning an instrument at school-age) and less
formal music activities (a “musical playschool” provided by music educators) in
preschool (Putkinen et al., 2015, p.156; Putkinen et al., 2019, p.2). Children who
received the preschool music program for at least three years from the age of two
(n=17) were compared with a control group of children (n=16) who discontinued
attending the preschool after receiving two years or less of the music program (from
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two years) and were followed up (Putkinen et al., 2019). Learning an instrument from
seven years of age was also found to enhance the neural processing of very finely
contrasting details in music when compared to a non-music control group (Putkinen et
al., 2015). Furthermore, adolescents who started in-school musical training at high
school entry, continuing for three years (n=19) showed accelerated maturation of
cortical auditory responses, compared to an active control group (n=21) and these
results were supported by the results of phonological awareness testing (Tierney et al.,
2015). This indicates that even starting music training as a teenager appears to lead to
changes in brain function that positively affect phonological skills.
There is evidence that musicians show heightened sensitivity to syllables in
speech compared to non-musicians (Chobert et al., 2014; François et al., 2013; Zuk et
al., 2013), which is particularly important for children as it is a skill needed for early
literacy development. A study involving adult musicians found an association between
musician status and syllable discrimination (Zuk et al., 2013) and studies involving
children provided evidence that increased syllable segmentation abilities resulted from
music training (Chobert et al., 2014; François et al., 2013). No pre-existing differences
were found at baseline in a group of eight-year-old children, matched on a range of
factors and without previous music or art experience (n=24) who were pseudorandomly assigned to either music or art training for two 45-minute sessions weekly in
the first year and one session weekly in the second year (Chobert et al., 2014; François
et al., 2013). Children who received music training were found to improve their syllable
segmentation abilities, while the art group did not, and these findings were supported by
the results of neuropsychological and behavioural testing (Chobert et al., 2014; François
et al., 2013). Chobert et al. (2014) and François et al. (2013) argued that the results
suggested there is a role for music-based remediation approaches to be developed to
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help children with language-based learning difficulties.
Several studies have found that participating in music classes elicited effects
upon aspects of speech abilities (Moreno et al., 2009; Strait et al., 2012; Strait et al.,
2013). Moreno et al. (2009) found transfer effects from music to the perception of the
pitch elements of speech in eight-year-old children who participated in 24 weeks of
twice-weekly music training based on the Kodály and Orff approaches (two of the
music education approaches that inform the TI program) compared to a control group
that participated in painting classes. This music program particularly focused on the
development of rhythm and melodic skills, as well as developing awareness of
harmonic progressions, structure in music and recognising different instrumental
timbres (Moreno et al., 2009). Evidence was provided of transfer effects to non-musical
skills (functional brain plasticity), improved reading of inconsistent words (p<.005) and
greater pitch discrimination of speech (p<.001), and importantly these effects were
measurable after a relatively short period of music training (Moreno et al., 2009). Strait
et al. (2013) conducted longitudinal research with preschool children (N=32). Amongst
the child musician group, most participated in group music classes KinderMusik, Orff
or Music Together classes (Strait et al., 2013), which have similarities to TI in
philosophy and pedagogical approach (ANCOS, 2020; Kindermusik, 2021; Music
Together LLC, 2021). A small number of children received private Suzuki lessons,
however movement, dance and singing were also incorporated into these lessons (Strait
et al., 2013). After one year of music training, child musicians were found to perceive
speech more accurately in conditions of high background noise, showing faster response
times, and these effects these effects positively correlated with the length of music
training (Strait et al., 2013).
The ability of musicians to “screen out” background noise to focus on relevant
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spoken stimuli compared to non-musicians has not only been found in preschool
children (Strait et al., 2013), school-age children (Strait et al., 2012), and adults (Coffey
et al., 2017; Du & Zatorre, 2017; Parbery-Clark et al., 2009; Peretz et al., 2015; Strait &
Kraus, 2011), but similar results have also been found in two and three-year-old
children (Putkinen et al., 2013). This is an important skill for children, as classrooms of
all types can have high levels of background noise and children typically require a
higher ratio of speech to noise than adults to achieve similar performance (Fallon et al.,
2000; Hall et al., 2002).
Collectively, these findings were significant because they showed that children
are responsive to informal musical experiences from a very young age, and these
musical experiences enhance their ability to direct attention to, and accurately perceive
speech. However, further investigation is necessary to differentiate the role of music
training and the role of adult-child and peer interactions on children’s speech abilities in
music classes similar to the TI program (Moreno et al., 2009; Strait et al., 2012; Strait et
al., 2013). This is important because establishing positive and trusting relationship with
children, and among children, is an essential part of delivering programs of informal
music training. From a socio-cultural perspective, social interactions play an essential
role in the development of children’s speech (Vygotsky, 1978). This is an important
focus of this doctoral study which responds to the identified limitations of current
literature on informal music training.
Several studies have provided important evidence of a relationship between
children’s neural processing of speech and their abilities in beat and rhythm activities
(Bonacina et al., 2018; Woodruff Carr et al., 2014). Accurate temporal perception is
required to synchronise to a beat and this appears to facilitate discerning cues that help
children identify word boundaries and syllable segments in speech (Woodruff Carr et
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al., 2014). Neural speech encoding was found to predict synchronisation to an external
beat in three and four-year-old children (N=35) (Woodruff Carr et al., 2014).
Behavioural testing of PA, which is the sensitivity to details of sounds in speech
(Wagner et al., 2013), found that children with poorer PA had difficulty matching a
beat, while peers who were able to synchronise to a beat demonstrated better PA
(Woodruff Carr et al., 2014). These results were supported by a recent study using a
large sample size (N=64) that found five to seven-year-old children who showed greater
accuracy in matching a steady beat had more well-developed neurophysiological
responses linked to language skills (Bonacina et al., 2018), which involved testing
children’s sub-cortical auditory processing by measuring auditory brainstem responses
(Bonacina et al., 2018; Woodruff Carr et al., 2014). The language-related responses
assessed were the encoding of speech in noise and very fine details of synchronising to
timing stimuli (Bonacina et al., 2018). Support for these findings was provided by the
results of behavioural testing in PA and a range of other literacy measures (Bonacina et
al., 2018). These studies suggested that beat and rhythm training, both of which are
important elements of early childhood music programs, may enhance language and
literacy skills through the practice involved in engaging sensory-motor systems
(Bonacina et al., 2018). Woodruff-Carr et al. (2014) suggested that observing children’s
beat abilities might allow parents, educators and clinicians to identify children who may
be at risk of language or literacy difficulties, and that beat entrainment activities could
also benefit children with developmental language disorders.
To sum up, research indicated that musical training in childhood helps musicians
develop greater acuity in processing complex acoustic stimuli of music and there is
evidence that this transfers into effects upon speech processing. Music training was
found to increase neural sensitivity to speech sounds, which appears to be because
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musicians develop more detailed representations of the phonological aspects of speech,
in part because musicians’ brains function more bilaterally than non-musicians.
Children receiving music training showed enhanced syllable segmentation abilities,
more rapid maturation of auditory processing and were also able to attend to speech
stimuli more quickly and easily in noisy conditions. Furthermore, children who have
difficulty synchronising to a steady beat, which was found to correlate with poorer
neural speech processing and PA, might benefit from musical experiences focusing
upon beat and rhythm, to help improve their language abilities. In line with research
into brain structure, the size of transfer effects correlated with longer duration of
musical training. Importantly, studies with children from two to seven years
demonstrated that even very informal home music experiences, as well as more
structured music experiences such as preschool music classes help promote auditory
abilities related to speech.
2.2.3 Music Training and Memory
In addition to evidence of effects upon brain structure and enhanced speech
perception, brain research has also found that musicians show enhanced memory
functions compared to non-musicians. This is important because WM plays a vital role
in speech processing and production and speech development as indicated by the dual
stream model of speech processing adopted as a theoretical framework for this thesis
(Hickok et al., 2003; Hickok & Poeppel, 2000, 2007). The relationship between WM
and language learning has been described as “symbiotic” (Archibald, 2017, p.6),
highlighting the importance of examining evidence on how memory function is affected
by music training.
Evidence has been provided that extensive musical training shows enhanced
WM memory abilities compared to non-musicians (George & Coch, 2011; Huang et al.,
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2010; Talamini et al., 2017). Enhanced WM function was found in non-professional
musicians with at least eight years of training from childhood, with faster updating of
WM in both auditory and visual domains compared to non-musicians (George & Coch,
2011). Furthermore, musicians were found to allocate additional memory resources in
response to auditory stimuli and this finding was supported by WM testing where
musicians outperformed non-musicians (George & Coch, 2011). Musicians showed
bilateral activity during memory retrieval in a verbal WM task in the visual cortex,
however this was not observed in non-musicians, providing evidence that musicians
recruit additional memory resources from the visual cortex to process verbal tasks
(Huang et al., 2010). Furthermore, musicians showed greater activity in the
hippocampus and other areas of the brain that play an important role in verbal memory
function (Huang et al., 2010). A meta-analysis of 29 studies comparing musicians and
non-musicians supported the results of these previous studies, as musicians were found
to outperform non-musicians in WM tasks, as well as short-term memory and long-term
memory (Talamini et al., 2017). Medium effect sizes were found for musicians in WM
(g=.56) and short-term memory (g=.57); and a small effect was evident for long-term
memory (g=.20). Moderate effect sizes were found for verbal stimuli, large for tonal
stimuli and small or null for visual stimuli (Talamini et al., 2017).
While these studies do not demonstrate causality, brain research has provided
evidence of enhanced language abilities resulting from music training. The results of
these studies suggest that music training for children may lead to effects upon WM
similar to those found upon language.
2.2.4 Summary
Evidence from brain research demonstrated that music training from a young
age affects the development and functioning of the brain. Changes in brain structure
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resulting from music training facilitate more bilateral neural activity, and that musicians
recruit left-hemisphere brain areas typically used in processing language tasks, which
appears to provide greater neural resources for language processing. For WM tasks,
musicians also showed greater bilateral activity, recruiting the visual cortex for verbal
memory tasks. Children who receive music training from a young age develop more
acute speech perception, including syllable segmentation abilities (an important
phonological skill needed for literacy development) and greater sensitivity to speech in
noisy background conditions, showing faster and more accurate responses. The
heightened sensitivity to speech sounds extended to children as young as two years who
participated in informal home music activities with their parents. Broadly, music
training appears to positively affect skills relating to the phonology of language. There
is evidence to suggest that working memory abilities may also be enhanced as the result
of music training from early childhood.
2.3 Phonological Processing
Phonological processing, which is important in processing both oral and written
language, is relevant to this thesis because as previous research reviewed indicated,
music training for children appears to affect children’s phonological abilities. A
measure of phonological skills was therefore selected to compare the effects of
participating in either the TI program or regular preschool music. This section aims to
provide an understanding of the components of phonological processing and how they
relate to oral language and emergent literacy development, as well as to provide context
for the Methodology chapter. As this study was conducted in an authentic setting, it was
also important to be aware of the possible impacts of difficulties with phonological
processing.
The three components of phonological processing, phonological awareness
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(PA), phonological memory (PM) and randomised automatised naming (RAN) were
identified in a research synthesis conducted as part of the Developing Early Literacy
Report (National Early Literature Panel, 2008) as three of six skills that were predictive
of later literacy achievement. RAN was not used as a measure in this thesis, therefore
literature relating to this is not addressed.
2.3.1 Phonological Awareness
PA, the conscious awareness of the sounds in one’s language(s) (Lane et al.,
2002; Yopp & Yopp, 2009), is mostly aurally developed, typically beginning in the
emergent literacy phase of the preschool years and continuing to develop once children
begin formal literacy instruction at school (Yopp & Yopp, 2009). PA skills are a
significant precursor to reading and spelling achievement (Bayetto, 2020; Wagner &
Torgesen, 1987; Yopp & Yopp, 2009). PA scores in kindergarten children (n=328) were
found to be predictive of reading skills in Grade 2 (Hogan et al., 2005), and Newbury et
al. (2020) found PA scores predicted reading levels in Kindergarten and Grade 1. PA
appears to help children make the transition from using oral language to understanding
and using written language (Frost et al., 2009).
2.3.1.1 The Sequence of Development of PA. Research has led to a broad
consensus that the ability to detect large phonological units (words and syllables) is
developed before the ability to manipulate individual units of sound (phonemes)
(Anthony et al., 2003; Cassady et al., 2008; Lonigan et al., 2000; Wagner & Torgesen,
1987). During the preschool years, the majority of children begin to develop awareness
of rhyme and alliteration, followed by developing the ability to detect similarity in
sounds at the beginnings of words (Kids Sense, 2020a; Schuele & Boudreau, 2008).
Blending skills are then developed, and these precede the development of elision
(removing a word to form another word) (Wagner et al. 2013) and segmentation
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(Cassady et al., 2008; Elhassan et al., 2017; Moats & Tolman, 2009; Schatschneider et
al., 1999; Schuele & Boudreau, 2008). The terms blending and segmentation were
particularly important to take note of, together with the term elision as they are used in
this study in relation to the measured variables in CTOPP-2 subtests (detailed in
methodology chapter).
The most difficult element of segmentation, phoneme segmentation, has been
shown to be the last skill developed (Dodd & Gillon, 2001; Elhassan et al, 2017), and
explicit teaching has been shown to play a significant role in developing mastery of this
skill (Cassady et al., 2008). Importantly, Anthony et al. (2003) found that PA abilities
appear to be developed along quasi-parallel or overlapping lines, where children show
skill mastery of one aspect of PA while beginning to develop proficiency in another,
rather than in discrete stages. This is relevant to this thesis because children might
therefore develop different skills at different rates over time. The early development of
PA, prior to starting school, therefore provides an important foundation for literacy,
with the most complex skills being developed into the school years.
2.3.1.2 Weaknesses in PA. It may not be readily apparent that a child is
experiencing difficulties with PA, as some children exhibit typically developing speech
and language yet also have poor PA (Dodd & Gillon, 2001). Like oral language
development problems, developmental and environmental factors such as educational
exposure and socio-economic background may contribute to children experiencing PA
difficulties (Lundberg et al., 2012; McDowell et al., 2007). Risk factors for weaknesses
in PA in preschool and early school-age children include language impairment
(Newbury et al., 2020), specific language impairment (SLI) (Cabell et al., 2010; Zourou
et al., 2010) and speech sound disorders (SSD) (Anthony et al., 2011).
Children with SSD (n=88) were found to have significantly poorer PA skills
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when compared to two groups of peers without SSD (n=68 per group) (Anthony et al.,
2011). The first comparison group were peers with “normal” expressive language but
matched to the SSD group for receptive language, while the second group were
typically developing (Anthony et al., 2011, p.146). The SSD group scored significantly
lower in PA tests compared to both groups (expressive PA ps>.001, receptive PA
ps>.02) (Anthony et al., 2011). This was a key study, as it provided important evidence
that underlying weaknesses in representation-related phonological processing were a
cause of poor PA abilities in children with SDD (Anthony et al., 2011). This was
significant because brain research found that music training appeared to enhance the
neural representations of phonological components of language.
Following targeted support, children with poor PA showed improvements,
however they were not necessarily able to apply this learning to wider literacy tasks
(Wake et al., 2015; Zourou et al., 2010). This was evident in preschool children with
language delays (Wake et al., 2015), as well as children with SLI (Zourou et al., 2010).
Although both these studies used strong designs, the findings of Wake et al. (2015)
were particularly compelling as this was a randomised controlled trial that used a large
sample (n=172) testing a one-year home-based intervention (Wake et al., 2015).
Although statistically significant improvements in PA were found (p>.01), there was no
evidence of improvements in expressive or receptive language, or literacy skills (Wake
et al., 2015). The results of these studies therefore indicate the importance of
investigating alternative interventions that not only elicit improvements in PA test
results, but also show transfer effects into language and literacy skills.
2.3.1.3 Summary. PA is necessary to make the transition from oral to written
language, however research suggested that although current interventions to remediate
PA weaknesses may improve test scores, children may not be able to apply this

70

knowledge to language and literacy tasks. This is relevant to the current study because
neuroscience researchers suggested that music-based programs might be an appropriate
intervention for children with language-based learning difficulties. Brain research
demonstrated that children who learnt music developed enhanced syllable segmentation,
which is an important PA skill. This supports the premise of the current study,
particularly as children with developmental delays, language impairments, socioeconomic or educational disadvantage are at risk of poor PA.
2.3.2 Phonological Memory
The cognitive processes underlying PM enable us to temporarily store speechbased information to perform everyday tasks such as holding a series of digits that make
up a phone number in our memory, silently repeating the numbers, before dialling the
number. PM also plays a role in children’s language and literacy development. Signs
that could indicate a child has difficulties with PM include having difficulty responding
appropriately when engaged in a conversation, difficulty following instructions,
paraphrasing something said to them or reading unknown words (Kids Sense, 2020c).
2.3.2.1 The Relationship Between PM, Language and Literacy. Early
research found an association between PM abilities and vocabulary size (Adams &
Gathercole, 1995; Baddeley et al., 1998; Gathercole & Baddeley, 1989). The PM
abilities of preschool children with no known language problems (n=104) were found to
be a strong predictor of their vocabulary size one year later using a test-retest design
(Gathercole & Baddeley, 1989). A study that used qualitative and quantitative indices of
speech found that three-year-old children with high PM scores used more grammatically
correct speech, richer vocabulary and longer utterances than children with poorer PM
(Adams & Gathercole, 1995).
In the longer term, impairments in PM can lead to difficulties in learning new

71

vocabulary and decoding new words, although there appear to be fewer adverse effects
upon language skills and upon reading commonly known words (Wagner et al., 2013).
Furthermore, PM abilities were found to be a significant predictor of reading fluency in
a study involving nine to 12-year-old children (N=157) with a wide range of reading
abilities (Pham & Hasson, 2014). The authors asserted that lower verbal WM (PM)
capacity makes it difficult for readers to perform more complex tasks such as blending
and segmenting words (Pham & Hasson, 2014). These are important PA skills, which
highlights the key role PM plays in supporting PA. Additionally, a relation between PM
and reading comprehension has been found (Oakhill et al., 2003) and comprehension of
number-based tasks (as distinct from spatial tasks) also depends on PM (Cain et al.,
2004; Oakhill et al., 2003).
Taken together, these studies provided evidence that PM serves an important
role in supporting early oral language development, and later on, in supporting literacy
processes. PM was found to support comprehension of literacy and some numeracy
tasks, which indicated that having poor PM could negatively impact children’s learning
in a number of areas. This is relevant to the present study because previously discussed
brain research provided evidence of a relationship between learning music in childhood
and heightened memory abilities, although a causal link has not been established. There
is therefore a role for educational research to test music as a possible intervention to
remediate PM impairments.
2.3.2.2 Conditions That May Lead to Difficulties with PM. A highly
significant longitudinal study found that the etiologic basis of the associations between
weaknesses in PM and vocabulary in five to eight-year-old children (n=1045 twin pairs)
were genetic or environmental (Peterson et al., 2013). Children identified with isolated
PM deficits were found to show PM and vocabulary weakness across time that were
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heritable in nature, while children identified with isolated vocabulary deficits were
found to have weaknesses in PM as well as vocabulary that appeared to be
environmental in origin (Peterson et al., 2013). Non-significant findings from this largescale international study also suggested that there appear to be etiologic subgroups of
children where weaknesses in PM and vocabulary occur for different reasons (Peterson
et al., 2013). These findings were supported by a large study (N=293) that found that
Italian-speaking, late-talking pre-schoolers performed significantly worse in PM than
typically developing (TD) peers (p<.0001), experienced poorer home language
environments (p<.0001), and were two and a half times more likely to have a family
history of speech or language delays or impairments compared to TD group (Marini et
al., 2017). Collectively these studies indicated that genetic factors and environmental
factors are the most likely causes of weaknesses in PM. Other conditions found to be
associated with deficits in PM include neurodevelopmental disorders which have also
been found to be associated with PM deficits (Alloway et al., 2009; Gray, 2004; Jarrold
et al., 2009; Raitano Lee et al., 2010; Montgomery, 1995), mild intellectual disabilities
and Developmental Language Disorder (Schuchardt et al., 2011).
The majority of research involving interventions designed to improve memory
abilities has focused on WM broadly, and has examined the efficacy of computer-based
training (Smith-Lock & Nickels, 2015). The results of most studies suggested these
programs were largely unsuccessful (Shipstead et al., 2012; Smith-Lock & Nickels,
2015), or did not lead to improvements in areas such as reading (St Clair-Thompson et
al., 2010). A meta-analysis of 145 experimental studies that found although reliable
improvements on verbal WM (PM) were evident immediately following training, there
was no convincing evidence of far transfer effects upon verbal abilities or literacy skills
in experimental studies using treated controls (Melby-Lervag et al., 2016). Although
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this meta-analysis included studies involving adults as well as children, the study used
systematic procedures for conduct of meta-analyses, making the results compelling.
2.3.2.3 Summary. To sum up, PM plays an important role in oral language
development, particularly with regard to vocabulary building and in the school years, in
decoding unfamiliar words, reading fluency and comprehension, as well as some
numeracy tasks. In relation to this thesis, children with impaired language,
neurodevelopmental disorders, or those who may not experience rich home language
environments are likely to be at risk of poor PM. Current interventions designed to
remediate PM have not been successful in leading to far transfer effects in language and
literacy skills, which highlights the need to investigate age and developmentally
appropriate interventions.
2.3.3 Summary
PA and PM are essential skills that contribute to oral language development and
support the transition from spoken to written language. This is relevant to this thesis
because measures of PA and PM were selected to test child participants’ oral language
skills. Each element of phonological processing contributes to developing these skills;
although PA and PM perform different functions. Weaknesses in either or both of these
may potentially have effects upon oral language and/or literacy development. Without
early detection and effective interventions to remediate difficulties, longer term effects
upon learning and academic achievement are possible. Language impairments,
neurodevelopmental disorders and environmental factors may lead to difficulties with
these skills. Studies from the field of education that examined the effects of music
training upon PA and PM skills will be discussed in the following section.
2.4 Educational Research
As discussed earlier, neurophysiological research provided important evidence
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about the effects of music training, not only upon the brain but of transfer effects upon
language skills. It should however, be acknowledged that the neurophysiological
evidence is from a different research paradigm and therefore has some distance from the
current study. It was therefore critical to review research conducted in the area of
education and specifically in authentic educational settings, to understand whether
transfer effects upon oral language skills from music training have been found and to
determine whether there are gaps in such literature in relation to those effects.
2.4.1 Effects of Learning Music on Oral Language Skills
The importance of PA was previously outlined and several studies have
investigated the effects of music training upon PA (Bolduc, 2009; Eccles et al., 2021;
Linnavalli et al., 2008; Moritz et al., 2013). This literature is important in relation to the
current study, where an instrument that included tests of PA was selected as a measure
of children’s oral language skills.
2.4.1.1 Phonological Awareness. A Finnish study found that four and five-yearold children (n=66) who participated in music classes known as music playschool were
found to develop more accurate phoneme processing (Linnavalli et al., 2018), which is a
higher order skill of PA. Children who took part in weekly 45-minute music playschool
groups over two years at their preschools showed significantly higher scores in
phoneme processing (p =.006) and vocabulary (p =.008) than children who participated
in similar dance playschool or regular daycare activities (Linnivalli et al., 2018). This
study was particularly relevant to this thesis, not only due to the use of PA as a measure
but because the music playschool program was similar in format and content to the TI
program. Music playschool was taught by specialist music teachers and incorporated
musical experiences such as singing, playing games, rhyming, playing simple
percussion instruments (tuned and un-tuned), body percussion, listening and movement
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(Linnavalli et al., 2018). The range of music experiences in music playschool appeared
similar to those included in the TI program. Linnavalli et al.’s (2018) study
demonstrated the value of testing the effects of a program that was already available,
and could be delivered in naturalistic settings.
Neurophysiological research that was previously discussed provided important
evidence of a relationship between children’s beat keeping and rhythm abilities and
aspects of PA. A quasi-experimental study also found a relationship between accuracy
in copying rhythms and segmentation tasks (an aspect of PA) in kindergarten children
(Moritz et al., 2013). The music group (n=15) received a daily 45-minute Kodály music
class at school, taught by a trained Kodály instructor, which was compared to a control
group (n=15) that received a once-weekly 35-minute music class at a different school,
and at post-test a statistically significant difference (p<.01) was found in all PA tests
administered (Moritz et al., 2013). The use of the Kodály approach was relevant to this
thesis, as Kodály is one of the approaches that informed the TI program. Groups were
matched on a range of criteria and at pre-test, however the level of parental education
was higher in the experimental group (Moritz at al., 2013). Although a relatively small
correlational study, these results indicated there is a relationship between PA and
rhythm abilities and that the frequency of music training may also be important.
Children with speech disorders were excluded from this study, however researchers
have suggested that beat and rhythm training might be used to identify children at risk
of PA difficulties and for children with developmental language problems. This
highlights the need for studies that investigate whether PA abilities can be enhanced
through music training for children with a range of oral language abilities.
The results of an experimental study of five-year-old Canadian francophone
kindergarten children in relation to effects on PA were less clear (Bolduc, 2009). Using
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a large sample, children were randomly assigned to the experimental group (n=51),
which received an adapted version of the Standley and Hughes (1997) music program,
which is based on the Orff approach; or the control group (n=52), which received the
Ministère de l’Education du Quebec music program (Bolduc, 2009). The Orff approach
also underpins the TI program; therefore, this study was also relevant. Although the
post-test results between groups in PA skills were not statistically significant,
descriptive statistics indicated the experimental group made greater improvements in
PA than the control group (Bolduc, 2009).
The research of Bolduc (2009) and Moritz et al. (2013) were two of five studies
included in a systematic review into whether PA and early literacy skills improve as the
result of participating in Dalcroze, Kodály, Orff or Suzuki music education (Eccles et
al., 2021). Although all music education approaches reviewed (including a different
music program used as a control) appeared to positively affect literacy development;
conclusive evidence as to positive effects upon PA and literacy was not found (Eccles et
al., 2021). This review was relevant to the current study because the TI program
incorporated elements of the Dalcroze, Kodály and Orff approaches, although it should
be noted that no studies using Dalcroze (or Suzuki) could be included, as the evidence
in those studies did not meet the standard required for the systematic review (Eccles et
al., 2021). Statistically significant results were found for various measures in four
studies following completion of the interventions (Bolduc, 2009; Hurwitz et al., 1975;
Moreno et al., 2009; Moritz et al., 2013), while what were thought to be delayed
positive effects were found in the fifth (Myant et al., 2008). Eccles et al. (2021)
suggested that the lack of conclusive evidence may have resulted from the difficulty in
ensuring rigorous standardisation due to a wide range of measures of PA skills and
literacy used (Tierney & Kraus, 2013). Additionally, Eccles et al. (2021) argued that
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this type of research presents challenges in terms of working with large populations of
children, variations between music educators’ approaches (Standley, 2008) and
controlling for intervention content (Gordon et al., 2015). Although there were some
promising results, the small number of high-quality studies and methodological
differences between them therefore makes it difficult to draw firm conclusions at this
time, pointing to the need for more research in this area.
Taken together, there are promising results from this body of research, although
the number of studies conducted is still relatively small. Additionally, the results of
studies as to the effects of music training, particularly using Dalcroze, Kodály and Orff
approaches, is inconclusive. The relationship between beat and rhythm skills and PA
abilities is of significant interest, as studies from the field of neurophysiology have also
yielded similar results. Thus far, whether music training has positive effects on the oral
language skills of children with developmental language disorders has not been
researched. Therefore, the current study, conducted in naturalistic settings with
potentially diverse groups of children could be of relevance.
2.4.1.2 Memory Function. Neurophysiological research provided evidence of a
correlation between learning music and enhanced memory function, particularly in
relation to verbal WM, however this research did not demonstrate causality. Musicians
also showed structural differences in memory areas of the brain, and recruitment of
more bilateral neural resources for verbal memory tasks. As was previously identified,
research into improving WM mostly focused on computer-based interventions, and
found that these programs were largely unsuccessful. Few educational studies appear to
have been conducted to test the effects of music training upon PM. It was however,
important to examine these because the current study used PM as a measure of oral
language function and to learn what the evidence from these studies suggested about
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whether music training leads to improvements in PM.
An exploratory study identified a relationship between six-year-old preschool
children’s PM abilities and rhythm perception (Degé et al., 2015). Using a substantial
sample size for this type of research (N=55), a statistically significant association (p
=.001) was found between PM and rhythm perception (Degé et al., 2015). PM was
measured by recall of nonsense words, which was similar to a measure of PM to be used
in the current study. Degé et al. (2015) suggested that listening to and processing
complex sounds such as rhythms involves a high level of cognitive effort, particularly
upon PM, and that listening activities in music might help support the development of
children’s PM abilities. The music program used in this study was created by the
authors but based on a program for children called Musik und Tanz für Kinder (Nykrin
et al., 2007). The program included singing, drumming, rhythmic activities and
elementary notation, dancing and games and children were taught in groups of five to
seven children (Nykrin et al., 2007). It was likely, therefore, that this was roughly
similar to the content and style of the TI program.
Stronger evidence was provided by a quasi-experimental study that compared
seven and eight-year-old children undertaking 18 months of either instrumental music
lessons (n= 25) or natural science classes (n=25) (both 45-minutes weekly) (Roden et
al., 2014). Significant group X time interactions were found on two measures of PM,
the One-Syllable Word Span Test (p >.001) and Non-Word Recall Test (p >.001)
(Roden et al., 2014). Testing at three different timepoints (baseline, 12 and 18 months)
found that the music group showed significant increases in the One-Syllable Word Span
Test scores from T1 to T2 and from T2 to T3, while the science group made no gains
(Roden et al., 2014). In the Non-Word Recall Test, the music group showed continuous
improvement, and although the science group made gains from T1 to T2, they made no
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gains from T2 to T3 (Roden et al., 2014). In comparison, no statistically significant
effects were found in relation to visual WM and the authors interpreted that the effects
upon PM indicated that participating in music training helped children develop skills
that also affected skills needed to support language, in the form of more efficient
articulatory rehearsal strategies and enhanced storage of phonological information
(Roden et al., 2014). It should be noted however, that although the groups were wellmatched on demographics, the music group scored higher in IQ at baseline testing
(Roden et al., 2014). Despite this, the results were promising, as this study provided
evidence of a causal link between music and improved PM, although the nature of the
music program (instrumental training) differed to the TI program.
Evidence from an earlier quasi-experimental study of primary school children
conducted in nine schools and using a larger sample also suggested benefits to PM from
music training, although the results were more mixed (Rickard et al., 2010). Like the
Roden et al. (2014) study, the nature of the music program tested, which was a two-year
intensive music program (learning string instruments), was different to the TI program.
The intensive instrumental music program was compared to regular primary music
programming that was supplemented in the second year by juggling training (Rickard et
al., 2010). After one year of training the intensive music group (n=68) showed a
statistically significant improvement in PM (p = .024) compared to the comparison
group (n=47), however this effect did not continue beyond the first year (Rickard et al.,
2010). Analysis of data on the supplementary juggling program in the comparison
group did not find improvements similar to those evident after one year of the music
program (Rickard et al., 2010). This study was significant for several reasons. Firstly,
even after controlling for age and school, this finding did not change, suggesting the
results were quite robust (Rickard et al., 2010). Secondly there are significant
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challenges and variables that are difficult to control for when conducting a study of this
kind, including complying with the requirements of individual schools, the possibility
of some natural variations between specialist teachers’ teaching and amongst child
participants. Overall this makes the results quite robust but also highlights the need for
more research to understand factors that might have contributed to the differences
between the first- and second-year results.
This small number of studies, taken together, suggests PM may be positively
affected by music training, however as the body of research is so small, further studies
are needed to see if the results of quasi-experimental studies can be replicated. Nonethe-less, they demonstrate the value of quasi-experimental research in naturalistic
settings in this field, providing support for the concept of the current study.
Furthermore, no similar studies appear to have been conducted with younger preschoolaged children and building an understanding of how music affects PM at different ages
could be important.
2.4.1.3 Experiences of Participating in Music and Effects Upon Oral
Language. The field of neuroscience has provided a significant body of research that
provided important evidence that music training, particularly from early childhood,
affects the development of the brain. A relatively small body of educational research,
conducted in naturalistic settings and using behavioural testing also provided evidence
that music may have positive effects upon phonological abilities. There appears
however, to have been little educational research conducted in authentic settings using
qualitative data, to build a picture of how young children engage with music programs,
the types of music experiences they readily respond to and how this appears to affect
their oral language development. This highlights there is a significant the gap in the
research that this thesis contributes to filling.
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A UK study used qualitative research as part of a mixed methods design to
investigate the effects of a music workshop project conducted in four ECEC settings
located in disadvantaged areas (Pitts, 2016). Child participants, who were aged between
two and four years, had been identified as being at risk of developmental delay (N=52),
and were found to show improvements in both their language and music skills (Pitts,
2016). Qualitative data from case studies showed that music provided an important
vehicle for communication for children from culturally and linguistically diverse
(CALD) backgrounds (Pitts, 2016). The music sessions appeared to encourage
interactions and provided evidence of improvements in children’s understanding,
listening and communication skills. Furthermore, children who appeared quiet in
structured group time were able to transfer their learning into free play contexts,
demonstrating greater confidence in this type of setting (Pitts, 2016).
Music sessions were conducted fortnightly over a nine-month period, and
involved a one-hour circle time followed by 40 minutes of free play (Pitts, 2016). This
was different to the TI program, where sessions were much shorter (Pitts, 2016). Some
of the types of music experiences appeared to be similar to TI (songs, rhythm activities
and games), although some had an emphasis on phonics and language (Pitts, 2016).
Data were collected using the Every Sheffield Child Articulate and Literate (ESCAL)
language tracker (Sheffield City Council, n.d.) and the Youth Music Evaluation Toolkit
(Youth Music, n.d.), a music skills tracker, as well as detailed observations and
practitioner and parent surveys (Pitts, 2016). At the start of the program over 60% of
children were below the expected language level for their age, however the percentage
had reduced to around 20% at the end (Pitts, 2016). The quantitative results should be
interpreted with some caution, due to the lack of a comparison centre and because the
ESCAL language tracker is not a standardised measure. The qualitative results however,
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were useful for providing context and to compare to the descriptive statistics. Pitts’
(2016) study was relevant to this thesis as the results highlighted that observing children
as they engage in free musical play, as well as during structured sessions, can help build
a richer picture of their skill development.
Action research using a range of qualitative data was used to learn about the
effects of the Speech and Language Therapy-Music program, which aimed to capture
evidence children’s wellbeing and involvement, social interactions and the forms of
expression children engaged in (Pitt, 2020). This differed to the current (TI) study, in
that an interdisciplinary approach, combining the specialist approaches of speech
therapists and music-arts professionals, was used to investigate this expanded
understanding and practices and the effects on children’s communication (Pitt, 2020).
A playful, multi-sensory and aesthetically rich approach to music pedagogy was used
(Pitt, 2020), similar to the TI approach.
Pitt (2020) found that only the children who attended for two terms (the majority
attended for one) exhibited positive changes in their communication and behaviour
(Pitt, 2020). A case study of a child who attended for two terms found that the child’s
sense of wellbeing and involvement in the second term increased and greater peer to
peer and child-initiated interactions (Pitt, 2020). This was a large action research
project, involving 93 children from 24-48 months of age with communication
difficulties attending a weekly group of between 8 and 10 children that was facilitated
by speech and language therapists and early childhood music practitioners (Pitt, 2020).
Only five children attended for two terms and a detailed study of these children
suggested that familiarity with the routines, activities, people and environment were
important in eliciting change, and that change required time (Pitt, 2020). This study was
important in showing that qualitative data provides valuable insights into children’s
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experiences and conditions that are required to support learning and development.
Methodologically, these studies demonstrated the importance of building a rich
picture of how preschool-age children participate in music to more fully understand the
ways in which this may affect their language development. Pitts’ study (2016)
highlighted that mixed methods approaches could be a valuable way to investigate the
effects of early childhood music upon children’s language skills, although quasiexperimental designs and standardised measures would be an important way to increase
the credibility of findings. Furthermore, duration and frequency of music sessions need
to be considered when planning research studies, in terms of being sufficiently long to
provide both quantitative and qualitative evidence. These studies provided support for
the current study, in terms of the need for studies to learn about how and why children
engage with music to determine the most effective music interventions.
2.4.2 Summary
A small number of educational studies have examined the effects of music
training upon PA and PM and although some have found positive results, others have
not provided clear evidence that learning music enhances these abilities. Participating in
an early childhood music education program appeared to enhance phonemic processing,
an element of PA, however across the small number of studies examining PA,
conclusive evidence that music training enhances PA was not found. Interestingly,
evidence suggested there were relationships between rhythm copying abilities and PA,
and rhythm perception and segmentation, which is a measure of PM. Several quasiexperimental studies also provided evidence of a causal link between music training and
improvements in PM in primary children. With regard to evidence on the effects upon
PA and PM, more studies need to be conducted because so little research has been
conducted to date. Importantly, findings from neurophysiological studies provide
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support for the notion that music training positively affects these phonological
processing abilities, suggesting this is an area where more authentic educational studies
should be conducted. In this regard, quasi-experimental research has an important role
to play, particularly for studies involving very young children, as randomised controlled
trials are difficult to implement in educational environments.
The few studies that investigated children’s experiences of participating in
music programs found that music provided a valuable context for supporting
communication, language and social interactions for children, particularly children with
communication difficulties or from CALD backgrounds. This highlighted there is a
substantial research gap as little research attention has been focused on authentic
educational practice, particularly to provide deeper insights into how children learn
music and observable details of their communication and language behaviours. This,
and the lack of a substantial evidence base on to what extent music training impacts PA
and PM suggests mixed methods research, similar to the current study, would provide
important evidence to help fill these gaps.
2.5 Music in Australian ECEC
This thesis compared the TI music program with regular preschool music
programming in Australian ECEC settings. Examining educator self-efficacy and
confidence in teaching music and movement, as well as the content and delivery of
typical music programs already offered in ECEC was therefore necessary to provide a
point of comparison between the TI program and regular preschool music programs.
Additionally, other factors that influence music provision in ECEC, such as educators’
preservice training and curricular documents that guide educators’ practice and
preservice training were briefly examined.
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2.5.1 Educators’ Self-efficacy, Confidence and Beliefs About Music
Examining educators’ self-efficacy and confidence in delivering music in
ECEC, as well as their beliefs about music was important because research found that
when teachers have low self-efficacy about their capacity to deliver music (and other
forms of the arts), their decisions about the amount of time devoted to music as well as
the types of music experiences that are provided are impacted (Garvis & Prendergast,
2011). As the majority of educators are generalists without specialist music training
(Ebbeck et al., 2008; Rajan, 2017) it is therefore likely that educator self-efficacy is
strongly linked to the quality and quantity of music provided in ECEC settings.
Evidence suggested that low confidence and poor sense of self-efficacy about
implementing music is relatively common amongst both early childhood educators and
generalist primary teachers (Bainger, 2010; de Vries, 2006; Ehrlin & Wallerstedt, 2014,
Lane, 2016; Rajan, 2017 Stunell, 2010). Case study research found that educators and
primary teachers perceived they lacked musical ability (Bainger, 2010; Stunell, 2010).
Survey research of 178 American educators that incorporated qualitative and
quantitative data also found poor self-perception about musical ability (Rajan, 2017).
Similar themes emerged from Swedish research, which found that educators perceived
that music education should be delivered by people who are ‘good’ at singing or playing
an instrument (Ehrlin & Wallerstedt, 2014). This suggested that it may be relatively
common for educators to regard being an accomplished musician as necessary to
provide, or reflect unconscious ideas that musical skills are intrinsic, rather than skills
that can be developed.
Survey research also provided evidence that poor self-efficacy and lowconfidence in teaching music amongst ECTs and primary teachers is common (Garvis
& Pendergast, 2011; Lane, 2016). A small study compared the perceived competence of
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21 Queensland ECTs teaching from pre-preparatory to Year 3 towards each of the five
arts strands (dance, drama, media, visual arts and music) to perceived competence in
maths and English, as well as the hours they allocated to each of the arts strands (Garvis
& Pendergast, 2011). Although all participants reported allocating at least one hour per
week to music, 95% did not include dance in their programs (Garvis & Pendergast,
2011). As movement (including dance) is regarded as an important way for young
children to learn about musical concepts, on a 9-point Likert scale, mean self-efficacy in
music was rated at 4.86 and 4.21 for dance, compared to 6.81 for maths and English
(Garvis & Pendergast, 2011). Additionally, significant proportions rated their content
knowledge as very low for music (48%) and dance (61%), compared to 5% reporting as
very low for maths and English (Garvis & Pendergast, 2011). A larger study involving
generalist primary teachers in NSW and the ACT (N=196) also found that a significant
proportion (53%) felt under-confident about teaching music (Lane, 2016). A significant
proportion of generalist educators (and primary teachers) are therefore likely to
experience a lack of confidence and sense of self-efficacy to teach music.
It is likely a significant proportion of educators may regard themselves as
unmusical, adversely affecting their confidence and sense of self-efficacy. Low
confidence in their capacity to provide appropriate music experiences for children is
also likely to influence their musical practices. Specific concerns reported by educators
included not feeling capable to adequately “control” musical activities (Bainger, 2010;
Stunell, 2010), music being excessively noisy (Bainger, 2010) and that children might
play instruments too loudly or break them, particularly during free musical play (de
Vries, 2006), leading educators to avoid using musical instruments (Bainger, 2010; de
Vries, 2006). Educators also reported feeling self-conscious about singing (Bainger,
2010; Ebbeck et al., 2008; Ehrlin & Wallerstedt, 2014). Bainger (2010) found that this
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led to educators being reluctant to sing, which could potentially have significant impacts
upon the amount and type of music presented in services, as singing typically forms a
core element of musical practice in ECEC (de Vries, 2006; Ebbeck et al., 2008;
Gillespie & Glider, 2010).
Although music has been widely regarded as a central element of early
childhood education (Kim & Kemple, 2011), few studies have investigated educators’
views and beliefs about music education (Barrett et al., 2019). Educators appear to
value music as a vehicle to help support children’s development and learning (Barrett et
al., 2018; Rajan, 2017), however there appears to be less awareness of specific musical
skills that may be developed (Barrett et al., 2018; Kim & Kemple, 2011). Survey
research of Queensland early childhood educators (N=88) found the most commonly
reported belief about music education was that it allowed children to have fun (Barrett
et al., 2019). Research involving preservice ECTs indicated that they were likely to
regard music as an add on or a backdrop, rather than as a core “academic” element of
programming (Kim & Kemple, 2011). Other common beliefs identified by Barrett et al.
(2019) were that participating in music enabled children to develop their innate musical
abilities, supported cultural practices and inclusion, helped build children’s self-esteem
and encouraged creativity (Barrett et al. 2019). Together these results suggested that
many educators regard music firstly as a way to entertain or amuse children, or as a
supplementary activity rather than part of the core curriculum. Barrett et al. (2019)
found that age and years of experience as an educator were significant predictors of
educators’ views and beliefs, with older and more experienced educators expressing
more positive views about the benefits of music for young children. This finding may
not be simply related to educators’ degree of experience but may also be linked to the
changes in the time allocated to music in preservice training.
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2.5.2 Preservice Training and Pedagogical Frameworks
The self-efficacy and beliefs about music of both educators and primary teachers
have been found to be linked to the amount of pre-service training in music they
received, so that educators who received more music training had higher perceptions of
their skills and of the importance of music (Barrett et al., 2019; Garvis, 2012). Garvis
(2012) found that teachers who studied during a period when significant time was
allocated to music and the arts had more positive philosophies and practices in the arts,
yet over the past three decades the amount of time allocated to music in tertiary training
has declined (Davidson-Irwin, 2008; de Vries & Letts, 2011; Letts, 2015; Suthers,
2008). Australian governments and policy makers have placed an increasing emphasis
upon numeracy (Ministerial Council on Education, Employment, Training and Youth
Affairs, 2008), and science, technology, engineering and mathematics (STEM)
education (Chesloff, 2013; Education Council, 2015; Ehrlin & Wallerstedt, 2014;
Knaus & Roberts, 2017; Barrett et al., 2019), which may have contributed to this
decline. Educators with graduate qualifications (Bachelor degree and above,
approximately 20% of the sample) reported less favourable beliefs and values about
music, which was attributed to the reduced time allocated to training in music in tertiary
institutions (Barrett et al., 2019). This provides evidence that particularly for generalists,
insufficient training in music influences attitudes towards music as well as to provide
necessary skills to teach young children.
Additionally, there is no Australian policy or curriculum for early childhood
music education (Barrett et al., 2018; de Vries & Letts, 2011; Suthers, 2008).
Researchers have argued this is problematic for the provision of quality music programs
in ECEC (Hocking, 2009, as cited in DeVries & Letts, 2011). Furthermore, the Early
Years Learning Framework (EYLF) (DEEWR, 2009), which guides Australian ECEC
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pedagogy, is not a syllabus and is not intended to be prescriptive (Commonwealth of
Australia, 2010). This means there is little to guide educators’ music education
practices.
The EYLF (DEEWR, 2009) makes only limited and general references to music.
Few examples of domain-intrinsic (specific) musical knowledge, such as beat, rhythm
or pitch are provided and instead, the focus is upon using music to develop domainextrinsic skills and knowledge (Pramling Samuelsson et al., 2009). This is borne out by
case study research that found that educators perceived that music was not deeply
embedded into the EYLF (Barrett et al., 2018). References to mathematics, numeracy
and scientific thinking, in comparison, are more explicit, naming particular elements
and skills (DEEWR, 2009). Barrett et al. (2019) asserted that despite evidence of the
benefits, official early years policy has largely not recognised the value of music in the
learning and engagement of young children. Due to the lack of guidance provided by
the EYLF, the provision of music is therefore largely determined by individual services
(Nyland et al., 2015; Suthers, 2008) and researchers have asserted that this leads to great
variability in the quality of music programs provided in ECEC (Hocking, 2009, as cited
in DeVries & Letts, 2011).
2.5.3 Music Practices in Australian ECEC
Little large-scale research has been conducted in Australia to determine how
music is commonly implemented in ECEC settings, however smaller Australian and
international studies found that using recorded music and singing were the most
common ways of presenting music (Barrett et al., 2018; de Vries, 2006; Bond, 2015;
Gillespie & Glider, 2010; Rajan, 2017). Music was also found to play a key role in
circle time, games, to support routines and transitions, for relaxation or calming, to
build cultural knowledge, and as a scaffold to help children learn and remember other
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content, such as learning the days of the week (Barrett et al., 2018; de Vries, 2006;
Bond, 2015; Gillespie & Glider, 2010; Rajan, 2017). Additionally, music of different
genres, particularly classical music, was found to be used for calming or as a
background (Barrett et al., 2018; Gillespie & Glider, 2010), although Bond (2015)
found that educators suggested that they should incorporate classical music into their
programs more than was the case.
The extent to which musical instruments were used varied, as de Vries’ (2006)
case study found educators avoided using instruments, while other studies reported the
use of instruments, either for free play or in more structured contexts (Barrett et al.,
2018; Bond, 2015; Gillespie & Glider, 2010; Rajan, 2017). Several studies found that
educators reported a lack of instrumental resources as a barrier (Gillespie & Glider,
2010; Rajan, 2017), and broadly, the provision of suitable resources for music was
found to be important to enable educators to provide diverse and interesting music
experiences (Barrett et al., 2018).
Although movement was identified as an element of music programs (Barrett et
al., 2019; Bond, 2015; Gillespie & Glider, 2010, Rajan, 2017), Gillespie and Glider
(2010) found only a small amount of time was allocated to this. Creating music, rather
than simply recreating existing music, also did not appear to be a feature of most music
programs investigated (Barrett et al., 2018; de Vries, 2006; Gillespie & Glider, 2010;
Rajan, 2017).
Taken together these studies suggested that the use of recorded music and
singing is the most common musical practice, however the role of movement and
playing musical instruments is more variable. Although creating music does not appear
to be a typical element of music programming, because the body of research is quite
small, these studies may not have captured the breadth or depth of music practices in
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ECEC. It should also be noted that of these studies, only two (Barrett et al., 2018; de
Vries, 2006) were Australian, therefore a clear picture of music practices in Australian
ECEC contexts could not be formed.
2.5.4 Summary
To provide a point of comparison to the TI program, it was important to
understand educators’ beliefs and practices of music in ECEC. Low levels of confidence
and self-efficacy in delivering comprehensive and developmentally appropriate music
programs appear to be common amongst Australian educators; indeed, some educators
may even regard themselves as fundamentally lacking musical ability. This may be
attributable to several factors, some of which are interrelated. Firstly, the majority of
educators are generalists and as such are likely to have little previous formal training in
music. Due to reductions in the time allocated to music in preservice tertiary courses
over recent decades, these courses are unlikely to provide sufficient training to enable
educators to develop the skills and knowledge to implement music confidently in
ECEC. The reduction in time allocated to music is also likely to influence educators’
perceptions of the relative importance of music in the broader curriculum. Furthermore,
there is no national syllabus for music in Australian ECEC and the EYLF provides
almost no guidance on how to implement music to help young children develop specific
musical skills and how to integrate this into other aspects of learning. It is therefore
likely that the quantity and quality of music experiences in ECEC varies significantly
and that educators’ practices are substantially influenced by their perceptions of their
own capacities in music.
There has not been a substantial body of research to investigate what “typical”
music practices in Australian ECEC involves, however music appears to be centred
largely around singing, often using recorded material. To a lesser extent, movement and
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dance may also be included. The use of musical instruments appears to be inconsistent,
restricted in some cases due to lack of resources or because educators feel concerned
about high noise levels or their inability to control activities involving instruments.
Creating music appears to be an uncommon practice. Despite this, music serves an
important role in supporting centre routines, transitions, learning particular content, for
cultural purposes and to provide background music for calming purposes. To provide a
comparison with common music practices in ECEC, the music education approaches
and other pedagogical underpinnings of the TI program are detailed in Appendix A and
an outline of a typical TI session is provided in Chapter 3.
2.6 Summary and Discussion
This literature review outlined the importance of oral language skills for young
children, not simply as a means of communication but as a vital foundation for
academic learning, social and behavioural regulation. Although environmental factors,
developmental delays or disorders, or disabilities may cause oral language difficulties,
in some cases, no obvious cause can be identified. The evidence reviewed highlighted
that for preschool-age children who experience difficulties with language development
there may be long term impacts, and that language development problems appear to be
common, with around one quarter of parents of four and five-year-old children reporting
having concerns about their child’s language development.
Research from the field of neuroscience was reviewed, which provided
significant evidence that long term instrumental music training, particularly beginning
at a young age, induced structural and functional brain changes that correlated with the
length and intensity of training. Structural and functional changes resulting from music
training were found to facilitate more bilateral neural activity, which was thought to
provide greater neural resources for language processing. Children who participated in
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music training were found to have more acute speech perception, particularly in relation
to enhanced phonological skills such as encoding of speech syllables and the ability to
perceive speech in noisy conditions. Importantly, enhanced abilities in processing
speech were also found in preschool children who participated in preschool music
programs, and toddlers engaging in informal home music experiences with their parents.
This suggested that informal music experiences in early childhood could also play a role
in promoting the development of speech abilities. Additionally, a correlation was found
between preschool children’s ability to synchronise to an external beat and phonological
awareness. Researchers suggested that early childhood music education programs,
particularly activities relating to beat and rhythm could provide a form of intervention to
help support children experiencing oral language problems, although thus far such
research has not yet been conducted. Correlational research also suggested that
musicians show better verbal working memory than non-musicians, indicating the need
for further research to determine if there is a causal link.
Neurophysiological studies provided evidence that aspects of phonological
processing abilities appear to be enhanced through early music training and
phonological awareness and phonological memory were selected as measures of
language for the current study. The ability to identify units of words, syllables and
sounds, and manipulate them (phonological awareness) was found to be essential to
make the transition from spoken language to literacy, and these skills are typically
sequentially developed in roughly overlapping stages. Phonological memory was found
to serve an important function, particularly during oral language development in
vocabulary building and later on in supporting comprehension of written language.
Together they are essential abilities that support broader academic learning. Language
impairments, developmental and environmental factors increase the risks of children
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experiencing impairments in phonological awareness or memory. Although
interventions to improve phonological awareness and memory have been tested, the
benefits had not been found to transfer into wider literacy tasks. This suggests there is a
need for different types of interventions to be investigated.
Educational research was also reviewed to understand the evidence base as to
the effects of music education upon children’s language development. Only a small
number of studies using behavioural testing have specifically investigated the effects
upon phonological awareness and phonological memory. There was some evidence that
some aspects of phonological awareness were enhanced through music training,
including for preschool children experiencing music programs similar to TI. However
overall, the very small number of studies and variety of measures used meant the results
could not be regarded as conclusive. Similarly, with regard to phonological memory,
although there were some positive results, so few studies were conducted that no firm
conclusions could be reached. The small body of research in these aspects of
phonological abilities did demonstrate that quasi-experimental studies in naturalistic
settings, are an important source of evidence. This highlighted a research gap that exists
and provided support for concept of the current study.
Very few studies investigated the links between how children participate in
music and the effects on their oral language skills. Those that have been conducted
provided important insights into how music can be used, particularly for children with
communication difficulties or from culturally and linguistically diverse backgrounds, to
support their communication attempts and social interactions for children. There is a
significant research gap in this area, not only to focus on children’s behaviour and
learning but also with regard to authentic educational practices, in order to understand
how educators may use music to support children’s development. This also provides
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support for what the current study will contribute in terms of helping add to an evidence
base that is currently limited.
Finally, research examining educators’ beliefs and practices in music in ECEC
was reviewed, to help learn about what might be “typical” and to provide a point of
comparison with the TI program. Although a relatively small number of Australian
studies have been conducted, evidence suggested that low levels of confidence and selfefficacy in providing high quality and developmentally appropriate music is quite
common, which is important as self-efficacy has been found to directly influence
practice and philosophies about music. It is likely that reductions in the time allocated to
pre-service music training in tertiary courses is a contributing factor in educators’ low
self-efficacy, as the majority are generalists without previous formal music training.
Pre-service training therefore is unlikely to provide appropriate opportunities for
educators to develop skills in music pedagogy. As there is no national curriculum for
early childhood music and the EYLF provides scant guidance on music pedagogy, it is
likely there is significant variance in between ECEC services in terms of the quality and
quantity of music programs provided. Little comprehensive Australian research has
been conducted to examine what constitutes “typical” music practices in ECEC,
although it is clear that music is considered important for children to have “fun”, and
serves a significant role in supporting routines, transitions, behavioural management
and for cultural purposes. Singing appears to be the most common way music is
presented, often using recorded material. Movement and dance and the use of musical
instruments may be incorporated, to a lesser extent, however educators who lack
confidence may be reluctant to include these in their programming. Composing or
improvising music also appeared to be uncommon.
Although the research into music practices in ECEC is limited, the extant
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research provided evidence that it is likely there would be substantial differences
between the TI program, which aimed to help children develop specific foundational
musical skills through playful music activities, to what might be regarded as a typical
music program in ECEC. As a program delivered by a specialist teacher with a high
level of self-efficacy, the TI program would also be likely to differ to regular ECEC
music programs. Reviewing this evidence provided an understanding of how the two
types of programs might be similar or different, to support the premise of the current
study.
Collectively, the results of a small body of neurophysiological and behavioural
research has suggested there is a need to investigate to what extent informal, engaging
music experiences could be used to help preschool aged children who have difficulties
with oral language. Although researchers have suggested this is an area warranting
studies to be conducted, thus far research into the effects of music training have focused
to a greater extent on school-age children and children with language difficulties have
been excluded from studies. This study will therefore contribute to filling a clear gap in
the research in this field. Very few educational studies in naturalistic settings have been
conducted to learn about children’s experiences of participating in music programs
provided by specialist teachers incorporating a focus upon the relationship between how
children engage in music and the effects upon their oral language development.
Furthermore, it appears there have not been any studies that have involved a “typical”
cohort of preschool-aged children, with a spectrum of oral language abilities. This
represents a significant gap in type of naturalistic research, which the current study aims
to help fill.
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Chapter 3 Methodology

3.1 Introduction
This study aimed to investigate the effects of the TI music program upon the
oral language skills of four and five-year-old children. The study was guided by the
following overarching research question:
Did the TI program delivered by a specialist teacher increase the phonological
abilities of four and five-year-old children?
To gain an understanding of specific, observable effects upon child participants’
oral language skills and the features of the TI program that appeared to help facilitate
changes in children’s use of oral language, two further questions were developed. The
development of the research questions helped inform the selection of data collection
methods.
How did children’s use of oral language in the ECEC setting improve in
relation to the TI intervention?
What were the main principles of TI program design that were conducive to oral
language improvement?
3.2 Research Design
To learn about the effects upon specific aspects of oral language abilities and to
gain rich data about the child participants’ use of spoken language and experiences of
participating in the TI sessions, a mixed methods approach was selected. Mixed
methods research (MMR) combines elements of qualitative and quantitative research,
which includes “viewpoints” from each paradigm, data collection and analysis, and
inference techniques (Johnson et al., 2007, p.123). As the research problem was multidimensional, employing MMR made it possible to identify “dynamic interconnections”
between the TI program and children’s oral language skills (Hesse-Biber, 2014, p.2).
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Qualitative data from a smaller scale study was integrated with the quantitative data
from a larger-scale study to explore and understand the research problem in greater
detail (Schoonenboom & Johnson, 2017), which would in turn enhance the credibility
of the research findings (Greene et al., 1989). This study could potentially contribute to
a range of disciplines including music education, speech pathology, early childhood
education, neuroscience and educational psychology. By employing various methods of
data collection, evidence acceptable to all groups would be provided (Hesse-Biber,
2014).
A concurrent triangulation design was used for the study (Creswell et al., 2003).
This type of MMR design typically involves “concurrent, but separate, collection and
analysis of quantitative and qualitative data” (Creswell, 2003, p.64). A strength of this
design is that each type of data is collected and analysed independently using
conventional methods appropriate to each type (Creswell, 2003). In order to interpret
the results, the researcher must attempt to merge the data sets, relating the findings of
each type of data to the other (Creswell, 2003). An overview of the study is shown in
Figure 1. The research design comprised of a quantitative quasi-experimental study
conducted in four ECEC services (the Waratah, Banksia, Acacia, and Grevillea
Centres), and qualitative multiple case study, conducted in two ECEC services (the
Waratah and Banksia Centres).
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Figure 1: Overview of Research Design
Overview of the Research Design

Note. Elements of the research design, showing details of the quantitative quasiexperiment and qualitative multiple case study, analysis and triangulation.

The quantitative quasi-experimental study used a non-equivalent control-group
design - the most commonly used quasi-experimental design employed in educational
research (Gall et al., 2007). In quasi-experimental research, participants are not
randomly assigned to control and experimental groups, making it suitable for research
in contexts where random assignment of participants would be too disruptive (Kervin et
al., 2006). This type of experimental design is widely used in educational research
because the participants are members of “naturally assembled collectives such as
classrooms” (Campbell et al., 1963, p.47). In this quasi-experiment, the effects of the TI
program were compared to those of music programs provided in similar ECEC centres
(comparison group). The TI intervention was conducted in the Waratah and Banksia
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Centres, while the Acacia and Grevillea Centres continued receiving music programs
regular offered at each centre. The phonological abilities of child participants in both
groups were pre-and post-tested.
The case study method was selected for the qualitative approach (Creswell,
2013), which involved conducting an “in-depth exploration of a natural setting” (Kervin
et al., 2006, p.70). The case study is used across many disciplines (Creswell, 2013;
Kervin et al., 2006), which made it highly suitable for this study, which spanned several
disciplines (as specified at the beginning of this section). A multiple case study was
conducted where each of the two TI centres formed an individual case (the Waratah and
Banksia Centres). The multiple case study was selected because by replicating the
design (Yin, 2018) more compelling evidence than a single case study was likely to be
provided (Herriott & Firestone, 1993).
The purpose of the qualitative study was to gain a rich and detailed
understanding of the child participants’ use of oral language in the ECEC setting across
the course of the intervention, as well as their reactions to, and experiences of,
participating in the TI sessions. This helped develop possible explanations for the
effects of the TI program (Gall et al., 2007). The “replication logic” of the multiple case
study meant that similar results would be predicated in both cases and that similar links
to the theoretical framework of the study would be anticipated (Yin, 2018, p.18). The
qualitative study aimed to learn about children’s use of oral language for social and
functional purposes both in music and in wider ECEC contexts. The data collection
involved independent but simultaneous collection of quantitative and qualitative data.
Quantitative data sources were:
•

The pre-intervention parent survey (PIPS)

•

Comprehensive Test of Phonological Processing (CTOPP-2) (Wagner et al.,
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2013)
•

Record of attendance and participation for the TI group.

Qualitative data sources were:
•

Qualitative data from the PIPS

•

Researcher Journal from TI sessions

•

Interviews with educators in the TI centres

The collection of data types across time is illustrated in Figure 2. All data in the
quasi-experiment were quantitative, however some quantitative data were incorporated
into the multiple case study, to enhance and corroborate the results from qualitative
study. Data from each source were analysed independently, before the results from each
source were integrated in the quasi-experiment and each case of the multiple case study.
A cross-case analysis was conducted to compare and contrast the results of the two
cases. The results of the cross-case analysis and quasi-experiment were then
triangulated. The processes for each stage of the data collection and analysis are
discussed in more detail later in this chapter.
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Figure 2: Collection of Different Data Types
Collection of Different Data Types

Note. Timeframe for concurrent collection of quantitative and qualitative data forms.

3.3 Intervention: Tuning In Method
The literature reviewed in the previous chapter suggested that the TI method was
similar to the group early childhood music programs used in previous studies. The
studies indicated that the TI program would be an appropriate method to help answer
the research questions. To make more explicit the suitability of the TI method to answer
the research questions, an outline of a typical TI session is provided. Additionally,
information on the Dalcroze, Kodály and Orff approaches underpinning TI, and the
philosophies and pedagogical elements of these that are incorporated into the TI
program can be found at Appendix A. This is important to understand the aims of TI
and the scope of experiences included in the sessions for the intervention group of
participants. Following this, descriptions of music experiences offered in the centres
making up the comparison group, as observed by the researcher, are detailed. This is
necessary to “set the scene” for the study and because the TI program was the
independent variable for the quasi-experiment. Understanding the content and range of
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the TI program was also necessary to help answer research question three, which sought
to learn about aspects of the TI program that might be conducive to oral language
development. The researcher, who was an experienced music teacher involved with TI
since its inception and familiar with all aspects of the program, conducted the TI
sessions. It would not have been possible to engage a TI teacher to conduct the TI
sessions, due to the cost this would have involved for both teaching time and the travel
associated with the intervention.
A typical TI session for four and five-year-old children attending the TI program
with their parents would be 45-minutes in duration and would be made up of a series of
short learning experiences designed to help the children develop:
•

The ability to synchronise to the beat and an awareness that beat continues
throughout a piece of music or chant.

•

A growing awareness of the difference between beat and rhythm.

•

An understanding of dynamics and the ability to play, sing or chant at
different dynamic levels.

•

Awareness of high and low pitch

•

Pitch accuracy in singing

•

Listening skills needed to develop musical skills

•

Introduction to elementary rhythm notation

These skills are developed through a range of experiences with music. The types
of experiences included in the sessions included singing, chanting, playing tuned and
un-tuned percussion instruments, movement (structured dances, creative movement and
movement to help develop understanding of music concepts), games, and creating
music (composition).
Initially it was planned to begin with 30-minute TI sessions with the TI group,
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with the aim of extending them to 45-minutes to be similar to TI classes offered to
parents and children in the community. This was discussed with the Centre Directors of
the Waratah and Banksia Centres and it was determined that gradually increasing the
length of TI sessions could be disruptive to the routines of the centres. Therefore, it was
planned that 30-minute sessions would be conducted once per week over a five-month
period. Due to the shorter length of music sessions, it was not possible to conduct the
full range of activities involved in the program with the same frequency as would occur
in the regular TI program attended by parents and their children. An outline of the
structure and content of TI sessions as conducted in the study is provided in Table 1.
Experiences that were included in all sessions and those that were included in most
sessions are indicated. Most of these activities took between three and five minutes,
although those involving instruments or listening could take longer, particularly
depending on children’s responses. Transitions from one experience to the next were
generally short, particularly once children were familiar with the routines of the
sessions. Due to the 30-minute length of sessions, one of the following experiences
would generally be included: playing xylophones, composition-storytelling, listening,
rhythm notation, creative movement and structured dance. Additionally, a short creative
movement experience or structured dance would regularly be incorporated into sessions.
Thus, the TI sessions had a predictable routine, but a wide variety of experiences were
incorporated. Appendix A provides further information on the pedagogical rationale
informing the inclusion or exclusion of particular music activities. Potential benefits of
these musical activities for PA and PM were discussed in the literature review in
relation to programs similar to TI.

Table 1: Typical TI Session (Abbreviations At Bottom Of Table)
Typical TI Session (Abbreviations at Bottom of Table)
Learning
Experience

Teaching points

Aims

Repertoire, Equipment, Resources or
Instruments

Beat

E.g. Good Morning Says the Sun (Cork,
n.d.), Hello Everyone (Cameron, 2017)
Two pairs of claves for Hello Everyone

*Greeting Song

a. Conducted sitting in circle
b. Teacher patsches or taps beat while
singing song
c. Repeat song, inviting children to think of
different places to tap beat

*Drum song

a. Play as an ensemble, through the ‘game’
of starting and stopping together,
following the lead of the teacher.
b. May start by using hands rather than
drumsticks
c. Incorporate playing song at different,
contrasting tempi.
d. Incorporate contrasting dynamics, and
then introduce gradual changes in
dynamics

Develop:
a. LAS
b. Beat synch
c. SR
d. ES (E.g. through learning to stop and start
together)

Beat
Tempo
Dynamics

Gathering drum
Played either with hands or soft tipped
drum sticks (one per child and educator)

**Walking the beat
while chanting
rhyme

a. Locomotor movements, matching feet to
the beat. Could involve walking,
marching, skipping, trotting, running.
b. Freeze at the end of the chant
c. Chant at different, contrasting tempi.
d. Chant using contrasting dynamics, and
then introduce gradual changes in
dynamics

Develop:
a. Beat synch
b. Understanding of difference between beat
and rhythm (chanting rhythm, beat in feet)
c. Musical independence
d. SR
e. Gross motor skills (GMS)

Beat
Rhythm
Tempo
Dynamics

E.g. Cobbler, Cobbler (Traditional),
Little Robin Redbreast (Traditional)

Develop:
a. Ability to sing with good pitch

Pitch
Rhythm

Laptop, recordings and speaker (as
required)

*Singing

Could include short selection from: short nursery
rhymes, finger rhymes, echo songs

a. Creative inclusive setting where children
feel welcomed and their ideas valued
b. Develop beat synch

Music
Concept(s)
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Learning
Experience

Teaching points

Aims

Music
Concept(s)

Repertoire, Equipment, Resources or
Instruments

b. LAS
c. Fine motor skills
Playing xylophones

Could include:
a. Several nursery rhymes suggested by
teacher or children. E.g. Twinkle Twinkle
(Traditional), Humpty Dumpty
(Traditional), Incy Wincy Spider
(Traditional)
b. Offer each child an opportunity to play
their own song. May be an improvisation
or the child may choose to play and sing a
familiar song

or Compositionstorytelling

or Listening

a. Introduce short section of an unfamiliar
piece of classical music
b. Explain experience – lie down to listen
with eyes shut
c. Discuss music – what did music make
children think about? Could they
recognise any instruments?
d. Scaffold discussion
e. Write up children’s points on whiteboard
(or draw images)
f. May have a follow-on movement or other
activity

Develop:
a. Ability to play xylophone using a mallet in
each hand
b. an ostinato while singing song – beat and
rhythm
c. Elementary understandings about pitch
(ascending and descending pitch patterns)
d. ES
e. Ability to improvise a short piece of music
f. SR (ability to listen to another child play
their song)

Beat
Rhythm
Pitch

a. Large xylophones (2 children per
instrument)
b. Glockenspiels (1 child per
instrument)
c. Pair of xylophone mallets per
child and teacher
d. Pair of glockenspiel mallets per
child

a. Explore tone colour of instruments to create
characterisations
b. LAS
c. ES

Tone colour

Range of tuned and un-tuned percussion
instruments

a. LAS
b. Explore tone colour, mood, dynamics,
structure, tempo
c. Use of music to suggest a story, scene or
feeling

Tone colour
Structure
Dynamics
Tempo

Music recording
Speaker for laptop
Whiteboard and markers
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Learning
Experience

Teaching points

Or rhythm notation

a. Begin using pictograms of familiar
nursery rhymes and children’s songs
b. After multiple experiences with
pictograms, notation can be introduced
c. Progression should be adapted to consider
children’s level of interest and abilities

Creative movement

a. Introduce the story or image of the music
and the types of characters we will
imagine we are.
b. Remind children of boundaries re safe
movement

Aims

Music
Concept(s)

Repertoire, Equipment, Resources or
Instruments

Develop elementary understanding of rhythm
notation through use of French time names

Rhythm

Rhythm notation pictograms and
notation sheets

a. Introduce music as a vehicle for
drama/imaginative play
b. LAS
c. GMS

Tone colour
Structure
Dynamics
Tempo

a. Recordings of appropriately
descriptive/evocative music (E.g.
The Lion, Aquarium, Roosters
and Hens from Carnival of the
Animals by Saint Saëns (1886).
b. Coloured scarves
a. Laptop with recordings, speaker
b. Simple folk music

or Structured dance

Typically conducted in a circle configuration

a. Help children develop understanding of the
structure of music through experience
b. GMS
c. Experience dance as a form of social
interaction

Structure

*Music games

E.g. The Children are Going to Sleep, Here
Comes a Bluebird, Jack is Hiding, Peek-a-boo

a. LS
b. SR
c. GMS

Dynamics
Tempo

May include: rainbow ring, parachute,
Lycra sheet and soft frog toys, several
un-tuned percussion instruments,
coloured scarves

a. Beat synchronisation
b. Develop ability to improvise a short rhythm
c. Develop awareness of phrase length

Beat
Rhythm

Djembe

*Goodbye Song
Music time has
ended (Greenacre,
n.d.)

a. Teacher models beat through body
percussion while singing song
b. Teacher sings to each child. E.g.
“Matthew’s turn, Matthew’s turn, thank
you for your music”
c. Each child improvises a rhythm on the
drum
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Learning
Experience

Teaching points

Aims

Music
Concept(s)

Repertoire, Equipment, Resources or
Instruments

d. Teacher concludes by playing
characteristic rhythmic motif on drum

Note. Outline of the types of learning experiences, relevant teaching points, aims, music concepts addressed and resources for a typical Tuning In
session. The TI program was at the core of the study, which aimed to investigate its effectiveness as an intervention, as evident in the formulation
of each of the three research questions.

Abbreviations used in this table:
Beat synch
LAS

Beat synchronisation
Active listening/aural skills

*Included in all sessions

SR
ES

Self-regulation
Ensemble skills

** Usually include in session
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3.4 Quantitative study
3.4.1 Participants and the Settings
The intervention group (TI), which was made up of two groups of children
attending the Waratah and Banksia Centres, received the music intervention delivered
by the researcher using the TI model. The comparison group, which was made up of
two groups of children attending the Acacia and Grevillea Centres, received the regular
music program offered at their ECEC services. A total of 45 children participated in the
quasi-experimental study. Table 2 provides a breakdown of the numbers of children by
group and centre.

Table 2: Participation in CTOPP-2 Pre- and Post-Testing
Participation in CTOPP-2 Pre- and Post-Testing

TI (n=23)

Comparison Group (n=22)

Waratah Group

Banksia Group

Acacia Group

Grevillea Group

(n=8)

(n=15)

(n=7)

(n=15)

Note. The total number of children tested in the intervention and comparison groups and
each centre. The design of the quasi-experiment, showing the forms of data collected, is
provided in Figure 3.
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Figure 3: Quasi-Experimental Research Design
Quasi-Experimental Research Design

Note. Provides details of the intervention and comparison groups, data collection and
intervention details.

The quasi-experimental study was conducted in four community owned early
childhood long day care services located in regional coastal New South Wales. The
services were selected using purposive selection (Gall et al., 2007), as the region had a
significant number of children developmentally at risk or developmentally vulnerable in
the language domain of the 2015 Australian Early Development Census
(Commonwealth of Australia, 2019b). Each ECEC service was given a pseudonym for
the purposes of identification in this study. The services were named the Waratah,
Banksia, Acacia and Grevillea Centres. The Waratah and Banksia Centres were the TI
sites, while the Acacia and Grevillea Centres were the comparison sites. Through her
previous work running the supported playgroups program, the researcher was wellconnected to a number of early childhood, early intervention and social support services
in the region. These connections enabled the researcher to approach a community
owned, not-for-profit ECEC service provider operating a significant number of centres
across two geographical regions to consider participating in the study. The management
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of the ECEC service provider were enthusiastic about the possibilities of participating,
as there were significant numbers of children attending their services with oral language
delays.
Although purposive selection was used (Gall et al., 2007), the locations of the
four ECEC services were not matched for socio-economic status (SES). Although one
centre in each group was matched for SES (TI - Banksia and comparison group –
Grevillea), the Waratah and Acacia Centres were not matched. The SES details of the
location of each centre are summarised in Table 3. The Socio-Economic Indexes for
Areas (SEIFA) data showed that overall the TI group was likely to be more socioeconomically disadvantaged than the comparison group. This was important because as
was highlighted in the literature review, children from low SES backgrounds are at
increased risk of difficulties with development and language-based memory problems,
compared to children from more affluent backgrounds.
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Table 3: Socio-Economic Status of ECEC Services
Socio-Economic Status of ECEC Services

TI
SEIFA 2016 Data

Comparison Group

Waratah Centre Banksia Centre Acacia Centre Grevillea
Centre

Index of Relative
Socio-economic
Disadvantage

3

10

35

10

Index of Relative
Socio-economic
Advantage &
Disadvantage

3

8

32

8

Index of Socioeconomic Resources

3

14

26

14

Index of Education
& Occupation

6

6

42

6

Note. SEIFA percentile shown for the location of each centre (Australian Bureau of
Statistics [ABS], 2019b).
During visits to the comparison group (Acacia and Grevillea Centres) while
conducting pre- and post-testing of child participants, music activities were observed. In
both centres, music was part of group time sessions that also involved discussion,
storytelling and games.
At the Acacia Centre, group time was conducted in a small space in the corner of
the room with a couch on one wall. The children sat in a group, with an educator
leading the session either sitting on a couch or standing. The music components
involved using recorded music for both singing and dancing. Dancing was conducted
standing in a cluster, and the music tended to be quite loud children’s music in a
contemporary popular style. Movements were either quite simple, as suggested by the
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lyrics of a song, or children moved freely on the spot. The general space available for
movement was small and dancing involving locomotor movements was not observed.
Educators led and participated in music to a limited extent, both in terms of singing and
movement. Musical instruments were not used in group time music but un-tuned
percussion instruments were sometimes placed in a basket in the room when a range of
play experiences were offered (Researcher Journal).
The Grevillea Centre group time was conducted in a good-sized space suitable
for 20 children with the children sitting in a circle on the mat. The educator leading the
session either sat on the floor with children, or on a low stool at the edge of the circle.
The music component of group time appeared more structured than in the Acacia Centre
and although some recordings were used, educators also sang unaccompanied songs to
and with the children. Movement was not observed as part of group time. The educators
were enthusiastic and engaging as they led and participated in music experiences with
the children. During visits to the centre musical instruments were not observed to be
offered to children as part of free play experiences. Elderly residents at a nearby agedcare facility visited the centre periodically. As part of this, at the end of 2017 the
educators led the children in performing a number of Christmas songs with movements
followed by a shared morning tea (Researcher Journal).
Each parent-child dyad was allocated a unique identifying code to ensure
confidentiality. The centre directors of each centre provided lists with each child
participant’s name and date of birth. The researcher used this information to create a
master code sheet (Gall et al., 2007) with the name of each child, their date of birth, and
the code allocated. This this was stored separately from collected data. The use of these
codes, as well as helping assure confidentiality, was important later for the purposes of
data analysis, to track individual children’s progress and facilitate tracking and
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triangulation across data types.
3.4.2 Instruments for quantitative data collection and their validity
3.4.2.1 Pre-intervention Parent Survey (PIPS). The PIPS, a copy of which can
be found in Appendix B, was developed by the researcher, with expert guidance from
research supervisors. The survey was mostly made up of quantitative questions,
although it also included spaces for parents to add qualitative details. The PIPS was
used to gather data about parents’ perceptions of their child’s general development and
speech, as well as to learn about music experiences in the home.
The development of PIPS questions was informed by the researcher’s previous
experiences of working in the community sector where her work brought her into
contact with many children with oral language delays or disorders and their families.
This work provided many opportunities to observe aspects of children’s oral language
development and everyday use of speech that were observable to, or reported by,
parents. The PIPS questions were reviewed by the research supervisors, one of whom
had extensive experience working in ECEC and both of whom also had extensive
experience working with children with additional needs and their families. This process
helped ensure that the questions were written in a way that was succinct and clear, so as
not to be open to misinterpretation by parents, and used terminology that parents would
also be familiar with (Gall et al., 2007).
The PIPS was distributed to parents who provided consent to participate in the
study. The PIPS was divided into two sections. The first section asked parents to
respond to questions about their child’s general development, speech development and
general oral language abilities. The first two questions were dichotomous. The first
asked parents whether there were issues that had affected their child’s general
development, while the second asked whether the parent had concerns about their
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child’s speech development. There was space for parents to opt to include further
information.
The following two questions asked parents to rate the intelligibility of their
child’s speech using a Likert scale. Response options were: hard to understand,
sometimes hard to understand, or easy to understand. Lastly, parents were asked to rate
the length of sentences their child could form, from short (3-5 words), quite long (6-10
words), or very long (11+ words). The purpose of these questions was to provide
baseline data on key aspects of speech development for each group and to build a
picture of individual child participants in relation to key aspects of speech development
readily observable to parents.
The second section of the PIPS included four questions. Parents were asked to
rate the frequency of musical activities in the home, from every day, most days,
sometimes, and never. There were also two dichotomous questions. Firstly, parents were
asked whether their child knew any nursery rhymes, with provision for examples to be
provided. Parents were also asked if anyone in the home played a musical instrument,
again with the option to provide more details. The purpose of these questions was to
learn about the role music played in home life, which would help to build a picture of
children’s pre-existing knowledge and experience in music. It was important to learn
about children’s nursery rhyme knowledge and parents’ engagement with their children
through nursery rhymes or other types of songs because links have been found between
children’s nursery rhyme knowledge and the development of phonological awareness
and other emergent reading skills (Bryant et al., 1989; Dunst et al., 2011; Harper, 2011)
3.4.2.1.1 Validity. Detailed attention was given to the development of the research
questions to ensure the forms of data collection and the findings could answer those
questions, thereby enhancing the construct validity of the study (Yin, 2018). During the
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development of the PIPS, feedback was sought and questions were reworded where
necessary to ensure the validity of the survey. The questions were designed so parents
would provide honest responses, rather than what they might have perceived to be
“desired” responses, known as social desirability response bias (van der Mortel, 2008).
Support for the validity of the PIPS was also provided by research that found a
significant correlation between parents’ (and educators’) level of concern about
children’s expressive speech and language and direct assessment of children’s abilities
(McLeod et al., 2018).
3.4.2.1.2 Analysis. Responses from completed surveys were entered by the
researcher into an Excel spreadsheet, in order to calculate descriptive statistics. Forced
choice items were collated and data from these were displayed in graphs to gain a visual
representation of the prevalence of different responses. To enable effective comparisons
between groups, percentage statistics were also generated.
3.4.2.2 Comprehensive Test of Phonological Processing (CTOPP-2). Advice
was sought prior to the study from the University of Wollongong (UOW) Statistical
Consulting Service and from speech pathologist Associate Professor Natalie Munro of
the University of Sydney (Faculty of Health Sciences). Both advised that a normreferenced assessment instrument with high levels of sensitivity to change should be
selected. Associate Professor Munro advised that most speech and language
assessments would not be sufficiently sensitive to measure change in the timeframe for
the study. She also stressed the importance of selecting an instrument designed to
measure the specific aspects of oral language the intervention aimed to target.
The CTOPP-2 was selected as the measurement instrument for specific aspects
of children’s phonological abilities in this study. It was important to measure child
participants’ phonological processing abilities (phonological awareness [PA] and
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phonological memory [PM]) as the brain research previously discussed found that
participating in group music programs at a young age had positive effects upon aspects
of language abilities that are related to PA (Chobert et al., 2014; François et al., 2013;
Linnavalli et al., 2018). This included eight-year-old children participating in a music
program based on the Kodály and Orff approaches (Chobert et al., 2014; François et al.,
2013) and preschool children participating in the Music Playschool program (Linnavalli
et al., 2018). Additionally, there was some evidence that instrumental music training for
primary children led to improvements in PM (Rickard et al., 2010; Roden et al., 2014).
Therefore, it was important to identify a suitable instrument to measure PM. The
literature review showed evidence for the effects of learning music upon aspects of
verbal and working memory. It was therefore important to select an instrument which
was designed to measure this aspect of speech processing in addition to PA.
3.4.2.2.1 Suitability of the CTOPP-2 for This Study. The CTOPP-2 tests a
range of reading-related phonological processing skills in individuals from four to 24
years of age. The version of the test for children aged from four years to six years was
used for this study. The CTOPP-2 was selected as the most appropriate instrument for
this study for the following reasons:
•

Standardised and norm-referenced test

•

Suitability to be used to identify children with phonological abilities that are
“significantly below their peers” (Wagner et al., 2013, p.10)

•

Enabled children’s relative strengths and weaknesses in phonological
processing to be identified

•

Suitability for assessing children’s response to intervention

•

Suitability for research studies investigating phonological processing
because of its sensitivity to measure change (Dickens et al., 2015; Wagner et
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al., 2013)
•

The test met requirements for reliability and validity (discussed further in
Section 3.7)

•

The test was well-constructed and practical to implement

•

Although developed for use in the USA, it required only minor adaption to
be suitable for Australian contexts

3.4.2.2.2 Organisation of the CTOPP-2. The CTOPP-2 for four to six-year-old
children comprises of 10 core subtests in the areas of PA, PM and Rapid Naming
(Wagner et al., 2013). For the purposes of this study only the core subtests in PA and
PM were selected to be tested. This was because through conducting the literature
review, these were identified as the most appropriate abilities to be measured in order to
answer the first research question. Furthermore, it was important to consider the young
age of child participants and the demands that conducting all test components would
have placed upon them.
The CTOPP-2 is made up of five core subtests in PA and PM. The three PA
subtests are Elision, Blending Words and Sound Matching, while the two PM subtests
are Memory for Digits and Non Word Repetition (Wagner et al., 2013). When
conducting the testing, the ceiling is reached after three incorrect answers and the test
stopped (Wagner et al., 2013). An outline of each subtest is provided below:
•

Elision contains 34 items that measure the ability to remove phonological
segments from spoken words to form other words. E.g. Can you say
“doughnut” without saying “dough”?

•

Blending Words contains 33 items that measure the ability to synthesise
sounds to form words. E.g. What word do these sounds make? sē-shěl.
Answer: seashell
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•

Sound Matching contains 26 items that measure the ability to select words
with the same initial and final sounds. Images of the words in this subtest are
provided in a picture book E.g. Which of these pictures starts with the /s/ like
sock? Sun or bear? Answer: sun.
(Dickens et al., 2015; Wagner et al., 2013)

•

Memory for Digits is a 28-item test that measures the ability to repeat a
series of numbers in the correct sequence. The number of digits in the
sequences range from two to eight digits. This subtest is conducted using an
audio recording of the instructions and sequences of digits.

•

The Non Word Repetition subtest contains 30 items that measure the ability
for repeat nonwords accurately. Nonwords range in length from three to 15
sounds. Examples of nonwords in the test include “nigong” and
“wulanuwaup” (Wagner et al., 2013). This subtest is conducted using an
audio recording of the instructions and nonwords.

The Phonological Awareness Composite Score (PACS) and Phonological
Memory Composite Score (PMCS) are calculated by summing the scaled scores yielded
from the subtests. The PACS is calculated using scaled scores from Elision, Blending
Words and Sound Matching. The scaled scores from Memory for Digits and Non Word
Repetition are added to create the PMCS. It was important that all subtests were
conducted, in order to provide measures of a range of phonological abilities and to
calculate the composites. Wagner et al. (2013) stress the importance of the composite
scores as they have higher reliability than the individual subtests and provide an overall
picture of a child’s abilities in PA and PM (Wagner et al., 2013). There were therefore
seven dependent variables. These were the subtest scaled scores (Elision, Blending
Words and Sound Matching, Memory for Digits and Non Word Repetition) and
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composites (PACS and PMCS).
3.4.2.2.3 Types of Scores Yielded. Six types of normative scores are yielded
from the CTOPP-2. These are: age and grade equivalents, percentile ranks, subtest
scaled scores, composite scores, and developmental scores (Wagner et al., 2013). In
addition to these scores, Descriptive Terms could be calculated using bands for the
scaled scores (subtests) and composite score (composites) (Wagner et al., 2013). The
terms are: Very poor, Poor, Below average, Average, Above average, Superior and Very
superior. It is recommended that subtest scaled scores, percentile ranks, composite
scores and developmental scores are used for reporting results (Dickens et al., 2015:
Wagner et al., 2013). Therefore, age and grade equivalents were not calculated in this
study. An outline of the scores is provided below:
•

Subtest scaled scores are standardised scores that provide “the clearest
indication of a child’s subtest performance” (Wagner et al., 2013, p.35).
Scaled scores are calculated from raw scores using tables provided in the
CTOPP-2 Examiner’s Manual. They have a mean of 10, with a standard
deviation of 3 (Dickens et al., 2015; Wagner et al., 2013).

•

Percentile ranks represent values showing the percentage of the distribution
that is equal to, or below, a particular score (Wagner et al., 2013). This score
provides useful and relatable information because this interpretation is easy
for a range of readers to understand (Wagner et al., 2013).

•

Composite scores have a distribution with a mean of 100, with a standard
deviation of 15 (Dickens et al., 2015; Wagner et al., 2013).

•

Developmental scores provide an “equal interval developmental scale that is
useful for examining changes in performance over time” (Wagner et al.,
2013, p.38). Developmental scores are used in longitudinal studies and by
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practitioners who aim to check changes in response to intervention (Wagner
et al., 2013). The developmental score could be calculated for the subtests
and composite tests used in the study.
It is also possible to conduct “discrepancy analyses”. This is where the
difference between the PACS and PMCS is particularly large (Wagner et al., 2013,
p.39). It is possible to calculate discrepancy analyses that are statistically significant and
clinically significant, at 0.05 confidence level (Wagner et al., 2013).
The CTOPP-2 (Wagner et al., 2013) was selected to measure child participants’
abilities in PA and PM. The rationale for the selection of the CTOPP-2 and specific
information on the contents of the test are detailed in Section 3.5.1.2. The following
materials were provided in the CTOPP-2 test kit:
•

CTOPP-2 Examiner’s Manual, which provided comprehensive and clear
information on all tests, procedures and technical adequacy of the instrument
(Dickens et al., 2015; Wagner et al., 2013)

•

Examiner record booklets, which contain abbreviated instructions for
conducting tests (Dickens et al., 2015; Wagner et al., 2013)

•

CTOPP-2 Picture book for use in administering the Sound Matching subtest
Pearson Clinical (Wagner et al., 2013)

•

CTOPP-2 CD with audio recordings for use in administering tests (Wagner
et al., 2013)

The CTOPP-2 is a test developed for use in the USA, therefore, the audio
recordings provided with the test have an American accent. Associate Professor Natalie
Munro, a teacher and researcher in Speech Pathology at of the University of Sydney,
advised that the audio recordings for two subtests (Memory for Digits and Non Word
Repetition) were not suitable for use in Australian contexts due the American accent.
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Associate Professor Munro recommended recording the tests using an Australian
accent. This recording was made by the researcher after listening to the recordings
provided a number of times while reading through the Examiner Record Booklet, which
listed all the sequences of digits and nonwords. The researcher ensured the speed of
speech was similar to that of the recordings provided with the CTOPP-2 test kit. Digital
copies of the recordings were then provided to each examiner. Additionally, the term
“candy” was used in the Blending Words subtest. Examiners were advised to substitute
“lolly” for “candy”, as this was likely to be a more familiar term to child participants.
3.4.2.2.4 Validity and Reliability. An important consideration in the selection of
the CTOPP-2 to measure children’s phonological processing abilities was the reliability
and validity of the test as a research instrument. The test reliability and validity of the
CTOPP-2 are detailed below.
Test reliability is described as the “degree to which measurement error is absent
from the scores yielded by the test” (Gall et al., 2007, p.200). A test which is reliable
will measure the same ability consistently (Wagner et al., 2013). Coefficient alphas for
the untimed subtests and composites were calculated using the normative sample. For
the CTOPP-2 for 4-6-year-old children, coefficient alphas were calculated at four, five
and six years. The results of these calculations for children four and five years in the
subtests and composites conducted are shown in Table 4 (Wagner et al., 2013). This
table also includes the Standard Error of Measurement (SEM), which estimate the
confidence interval relating to a specific test score (smaller score = greater confidence)
(Wagner et al., 2013). The minimum level for internal consistency coefficients is .80
(Dickens et al., 2015; Wagner et al., 2013). The coefficient alphas for the subtests
Elision, Blending Words, Sound Matching and Non Word Repetition, and the
phonological awareness and phonological memory composites, met or exceeded this
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level. The coefficients for Memory for Digits were somewhat lower, the four-year-old
level meeting the minimum and the five-year-old level being just below the minimum
(Dickens et al., 2015; Wagner et al., 2013).
Table 4: Coefficient Alphas and Standard Errors of Measurement (SEMs)
Coefficient Alphas and Standard Errors of Measurement (SEMs)

Subtest
Age in Years
Elision

Composite

Blending Sound Memory Non Word
PACS
Words Matching for Digits Repetition

PMCS

4

.95

.89

.93

.80

.80

.94

.85

5

.90

.91

.94

.78

.84

.93

.86

1

1

1

1

1

4

6

SEMs

Note. Shows the Coefficient Alphas and SEMs for CTOPP -2 for each of the subtests
and composites at four- and five-years of age (Wagner et al., 2013).

The stability of content in a test is important as there may be differences in
results yielded when testing different subgroups within a general population sample
(Wagner at al., 2013). The coefficient alpha calculations are presented in Table 5,
however it should be noted that as the CTOPP-2 was developed for American contexts,
some variations when conducted in an Australian context could be possible. The
consistently large alphas showed the CTOPP-2 had high levels of reliability for a range
of populations, including children with disabilities that affected their learning (Dickens
et al., 2015; Wagner et al., 2013). This was particularly important in this study, as there
were a significant number of children in the Intervention group with disabilities that
affected their oral language skills.
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Table 5: Coefficients for Stability of Content in CTOPP-2
Coefficients for Stability of Content in CTOPP-2 (Wagner et al., 2013)

Subgroup
Two or
More
Races

Learning
Disabled

96

97

93

94

92

94

89

96

96

95

96

93

85

84

86

82

89

83

86

84

85

86

86

89

84

Phonological
Awareness

96

96

96

96

95

97

97

Phonological
Memory

90

89

89

90

88

92

92

CTOPP-2 Scores

Black/
African Hispanic
American

Male

Female

White

Elision

96

96

96

96

Blending Words

93

93

93

Sound Matching

96

96

Memory for Digits

84

Non Word Repetition

Subtests

Composites

Note. Coefficients for Stability of Content for different populations by gender, racial
backgrounds (USA context) and disability status.
The CTOPP-2 was found to meet test-retest stability requirements, with
corrected coefficients ranging from .78 to .94 for the subtests and composite tests used
in this study (Wagner et al., 2013). The scorer difference reliability indicates the amount
of test error which is due to variability between the scoring of different examiners
(Wagner et al., 2013). Coefficients of between 96 and 98 were found for interscorer
agreement (Wagner et al., 2013), which was important as several examiners were to
conduct the CTOPP-2 testing in this study. The results for test-retest reliability and
interscorer agreement are displayed in Table 6.
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Table 6: CTOPP-2 Test-Retest Reliability and Interscorer Agreement Coefficients
CTOPP-2 Test-Retest Reliability and Interscorer Agreement Coefficients (Wagner et
al., 2013)

CTOPP-2 Scores

Type of Reliability Coefficient
Test-retest

Interscorer Agreement

Elision

82

96

Blending Words

75

97

Sound Matching

78

96

Memory for Digits

83

98

Non Word Repetition

77

96

Phonological Awareness

76

98

Phonological Memory

85

96

Subtests

Composites

Note. Reliability coefficients or each subtest and composite test for test-retest and
interscorer agreement for each of the subtests and composites.

Three types of validity were provided for the CTOPP-2: content-description
validity, criterion-prediction validity and construct-identification validity (Wagner et al.,
2013). Content-description validity was provided by qualitative evidence of the
rationale for the format of the test, items and subtest categories, quantitative evidence
from procedures used to select valid items for the tests, and differential item functional
analyses that showed the absence of bias in test items (Dickens et al., 2015; Wagner et
al., 2013).
Evidence of criterion-prediction validity was provided by determining
correlations between the CTOPP and CTOPP-2 subtests and composites and a range of
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other tests designed to assess phonological processing (Dickens et al., 2015). The range
of corrected coefficients relevant to the subtests and composites in this study, as well as
the average magnitude of correlation across all tests are shown in Table 7. The table
shows that for Elision and both composites there was a very large magnitude of
correlation, and for Blending Words, Sound Matching, Memory for Digits and Non
Word Repetition, there was a large magnitude of correlation, providing evidence of the
concurrent criterion-prediction validity of the CTOPP-2 (Dickens et al., 2015; Wagner
et al., 2013).

Table 7: Correlation Between CTOPP/CTOPP-2 Tests and Other Tests with R
Correlation Between CTOPP/CTOPP-2 Tests and Other Tests with Range of Corrected
Coefficients (Wagner et al., 2013)

Phonological
Awareness
(CTOPP and
CTOPP-2)

Elision

Blending Words

Sound Matching

Phonological
Awareness
Composite

Corrected
coefficients
(range)

.59 - .85

.65 - .73

.37 - .73

.64 - .76

Average
(Magnitude)

.70 (very large)

.68 (large)

.54 (large)

.73 (very large)

Phonological
Memory
(CTOPP-2)

Memory for
Digits

Non Word
Repetition

Phonological
Memory
Composite

Corrected
coefficients
(range)

.41 - .74

.60 - .70

.71 - .76

Average
(Magnitude)

.60 (large)

.65 (large)

.74 (very large)

Note. Correlations between the CTOPP/CTOPP-2 and other tests are provided for each
subtest and composite. The magnitude of correlation is shown in brackets.
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The third type of validity examined, construct-identification validity, related to
whether the fundamental traits of the test could be identified and how these traits reflect
the theoretical model used to underpin the test (Wagner et al., 2013). A range of
evidence for this form of validity was provided:
•

Confirmatory factor analysis was conducted to ensure the necessary
relationship between the CTOPP-2 subtests and the constructs of interest
(phonological awareness, phonological memory, rapid symbolic naming and
rapid non-symbolic naming), which demonstrated excellent fit for the
norming sample (Dickens et al., 2013).

•

Correlation coefficients were calculated to determine the correlations
between the CTOPP and CTOPP-2 and a range of reading criterion tests.
Moderate correlations of .48 for PA and .34 for PM found (Dickens et al.,
2015; Wagner et al., 2013).

•

Raw score means and standard deviations of CTOPP-2 subtests showed
considerable correlations with age, most strongly in PA (Wagner et al.,
2013), and are shown in Table 8.

•

The CTOPP and CTOPP-2 scores were found to differentiate between the
performance of groups with learning disabilities, groups who were
socioeconomically and educationally disadvantaged and those without
learning disabilities or who do not come from backgrounds of disadvantage
(Wagner et al., 2013).

•

Evidence to demonstrate that performance improved following the
implementation of interventions designed to improve phonological
processing and reading were provided, showing average effect sizes as the
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result of intervention of .70 for subtests and .60 for the composites (Wagner
et al. 2013). This provided support that the CTOPP-2 is a useful test to
measure response to intervention (Dickens et al., 2015; Wagner et al., 2013).

Table 8: Correlations Between CTOPP-2 Subtests and Age
Correlations Between CTOPP-2 Subtests and Age (Wagner et al., 2013)

Phonological Awareness Subtests
Age in Years

Phonological Memory Subtests

Elision

Blending
Words

Sound
Matching

Memory for
Digits

Non Word
Repetition

M (SD)

M (SD)

M (SD)

M (SD)

M (SD)

4

4 (5)

7 (4)

4 (4)

12 (3)

11 (4)

5

11 (5)

13 (6)

13 (7)

14 (3)

13 (4)

6

14 (6)

18 (5)

17 (6)

15 (3)

14 (3)

7

21 (6)

22 (4)

-

16 (3)

16 (3)

.71

.76

.60

.47

.46

Correlation
with Age

Note. This table shows the correlations with age at four, five, six and seven-years of age,
with means and standard deviations, for each of the CTOPP-2 subtests.

Overall evidence of the reliability and validity of the CTOPP-2 suggested its
suitability as a measurement instrument for this study. Dickens et al. (2015) suggested
this test was the only standardised and norm-referenced test to provide a comprehensive
measure of phonological processing abilities for a wide age range which would provide
an appropriate assessment tool for researchers, teachers and psychologists to gain
detailed and specific information on an individual’s abilities in phonological processing.
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3.4.2.2.5 Analysis. The analysis of CTOPP-2 data involved a number of stages.
Tables in the Examiner’s Manual were used to convert the subtest raw scores into the
various score types (scaled scores, developmental scores, percentile ranks and
descriptive) (Wagner et al., 2013). The PA and PM composite scores and percentile
ranks were also calculated. These data were then organised using an Excel spreadsheet.
The data were organised by individual subtest or composite, group (Intervention and
Comparison) and within the group, by centres, by pre- and post-test results. Colour
coding was used for the descriptive terms, in order to become familiar with, and gain a
broad overview of the data. It was important to “build this picture”, as the CTOPP-2
results would be incorporated into the multiple case study results, in addition to being
used in the quasi-experiment.
Data from the Excel spreadsheet were entered into the Statistical Package for the
Social Sciences (SPSS) (Version 25) (IBM Corp, 2017) to calculate descriptive statistics
and conduct the statistical analysis. The University of Wollongong Statistical
Consulting Service provided advice on the statistical analysis of data. Descriptive
statistics were calculated for scaled scores, percentile ranks, and developmental scores
in the subtests, and mean composite scores and percentile ranks in the composites. The
linear mixed model, which is the more general form of the repeated measures analysis
of variance (ANOVA), with Bonferroni adjustment for multiple comparisons, was used
to correctly adjust between the differences in the four ECEC centres.
3.4.3 Procedures
The PIPS was distributed to parents who provided consent to participate in the
study. The researcher used the master list with names and identification codes when
distributing the PIPS, marking each copy given to the parent with the unique code for
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the parent-child dyad. The purpose of this was to facilitate tracking of the progress and
responses of individual children, to enable integration of quantitative and qualitative
data in the multiple case study and triangulation of results.
The CTOPP-2 Examiner’s Manual (Wagner et al., 2013) provided detailed
information on the training of examiners and the administration of tests. To minimise
the possibility of bias the researcher did not conduct the CTOPP-2 testing. Three
examiners were recruited to conduct the tests. Two were research supervisors, both of
whom had extensive experience working with children with additional needs and in
broader educational contexts. The third examiner was an experienced teacher with
experience in teaching children with learning difficulties. All three examiners received
training conducted by the researcher, who followed the guidelines for training
recommended by Wagner et al. (2013). These guidelines included:
•

Examiners used the following materials to conduct of the CTOPP-2 test:

•

Examiner record booklets, which contain abbreviated instructions for
conducting tests (Dickens et al., 2015; Wagner et al., 2013)

•

Pen or pencil for recording children’s responses

•

CTOPP-2 Picture book for use in administering the Sound Matching subtest
Pearson Clinical (Wagner et al., 2013)

•

Audio recordings using an Australian accent for the Memory for Digits and
Non Word Repetition subtests.

Testing arrangements were organised with the Centre Directors of each of the
ECEC services. The Centre Directors provided information on the days the child
participants attended the respective centres, enabling testing schedules to be drawn up to
align with examiners’ availability. Each child’s unique identification code was included
on the timetable and the researcher manually entered each child’s code, gender and date
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of birth onto the Examiner Record Booklets and provided these to the examiners, as
well as the list with children’s name, dates of birth and corresponding identification
code.
At testing, the researcher attended the centres with large number of child
participants as well as the examiner. Formal testing with standardised instruments
creates an artificial situation, which has the potential to affect the results to some extent
(Vialle et al., 2005). The approaches taken to minimise the potential for this were as
follows. The examiner or researcher introduced themselves to each child and asked
whether they wished to take part in testing. The tests were presented to the children as
word games and children were asked if they wanted to play the games. If a child chose
not to participate, their wishes were respected. Wagner et al. (2013) stressed that the
CTOPP-2 was appropriate for children from four to six-years who were able to
understand the test directions, formulate responses and in particular, it was likely would
have the ability to pass one or more of the first three items in a test. The examiners and
researcher were familiar with the content of tests and through their engagement with
children in the play areas prior to testing were able to determine whether each child had
the capability to participate in the test.
The examiners were all experienced in engaging with young children. They
aimed to quickly form a rapport with each child to help them feel comfortable and
educators assisted with this process by introducing the examiner to the children. The
researcher requested that each centre provide a setting to conduct the testing with as few
distractions as possible. In most cases testing was conducted in an indoor play space
while free outdoor play was taking place. In some instances, where indoor play was
taking place, testing was conducted in the outdoor areas where children ate morning tea
and lunch, which were near the indoor spaces. Therefore, children participated in the
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testing in spaces that were familiar and comfortable for them. On completion of the test,
each child received a sticker as a thank you for their participation. Therefore, across the
four centres the testing was conducted in similar environments and followed the same
protocols.
At the conclusion of each day of testing, the researcher checked and collected
the Examiner Record Booklets. Scoring was completed by the researcher, consulting the
Examiner’s Manual and using the conversion tables provided in the Examiner’s Manual
to calculate different types of scores (Wagner et al., 2013). Details of these score types
and conversion tables are provided in Section 3.5.2. The child participants’ scores were
entered into an Excel spreadsheet and were rechecked for accuracy. The results were
later entered into SPSS, checking again for accuracy, prior to statistical analysis.
3.5 Qualitative Study
A multiple case study, consisting of two case studies, was conducted, each case
being a TI group (the Waratah and Banksia Groups). Multiple data sources were used to
provide an in-depth understanding (Creswell, 2013) of the case study participants’
nature of participation and progression in the TI sessions and their use of oral language
in the ECEC setting. This helped determine whether there were correlations between
children’s engagement in music activities and their use of speech for functional and
social purposes. These data would then be triangulated with the results from the
quantitative study to explain the effects of participation in the TI sessions upon
children’s oral language skills.
Qualitative data sources for the multiple case study were: the PIPS, Researcher
Journal and interviews with ECEC educators. It had also been planned to also video
record a selection of TI sessions in each centre. This was not conducted as space in the
centres was limited, making setting up a camera tripod unsafe, and there was no suitable
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shelving for safe storage of associated equipment.
In addition to data from multiple qualitative sources, quantitative data were also
incorporated in the multiple case study. Quantitative data sources used in the multiple
case study were: the PIPS, CTOPP-2 and the attendance record. The descriptive
statistics provided valuable information that could be integrated with the qualitative
data, thereby enhancing the overall results and ensuring the validity of the study.
Integrating quantitative data was also important because the researcher also acted in the
role of TI teacher. Weaving results from quantitative data into the qualitative
components of the study could provide corroboration or otherwise, for the researcherteacher’s perspectives.
Working in dual roles could pose challenges for the researcher in terms of being
sufficiently able to both teach and observe. There was both the potential to miss
important details in the classes as well as increasing the risk of bias. This highlighted
that the observations of educators who frequently participated in the TI sessions were
important in providing different perspectives and details the researcher might not be
aware of. Acting in dual roles added to the importance of researcher reflexivity (Berger,
2015) to this study. This, and the potential for researcher bias are addressed in detail
later in this chapter.
3.5.1 Participants
Purposive sampling was used to select child participants (Gall et al., 2013).
Purposive sampling involves the identification and selection of “information-rich cases”
individuals or groups of individuals with experience of the phenomenon of interest
(Patton, 2002, p.273). Parents provided consent for their children and themselves to
participate in the study. Copies of the Participant Information Sheets and Consent
Forms for the Tuning In and comparison groups are provided at Appendices C and D.
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The researcher attended each of the four centres regularly at drop off and pick up times,
to ensure there were a number of opportunities for parents to ask questions about the
research and the TI program.
Twenty-five children participated in the multiple case study. There were eight
child participants in the Waratah case and 17 in the Banksia case. Parents provided
consent for their children and themselves to participate in the study.
Educators in the Waratah and Banksia centres who had participated in the TI
sessions regularly throughout the intervention were invited to take part in an interview.
Three educators, two at the Waratah Centre and one at the Banksia Centre, elected to
participate and completed consent forms.
3.5.2 Instruments
Four data collection instruments were used for the qualitative study: the
researcher journal; the PIPS; attendance record; and educator interviews. Quantitative
data from the attendance record and questions from the PIPS were used to support
qualitative data sources. It had been planned to video TI sessions as an additional data
source, however as will be discussed in the case study chapters, due to lack of space in
the TI centres, setting up this equipment safely was not possible.
3.5.2.1 Researcher Journal and Annotated Lesson Plans. The researcher
acted as the TI teacher in the study and developed lesson plans prior to each TI session.
Lesson plans were developed to meet the needs of the children in the Waratah and
Banksia Groups. Although lesson plans were generally similar, they varied between
groups across the course of the intervention. It was important to tailor lesson plans to be
responsive to children’s needs and interests, as this is fundamental to early childhood
pedagogical practice (DEEWR, 2009) and the music education approaches of Kodály
(Kodály Australia, 2020; Samild, 2014), Orff (Andreasen, 2014; Maubach, 2006,
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ANCOS, 2020) and Dalcroze (Anderson, 2012; Dalcroze Australia, 2020a) that
underpinned TI (Cork, 2013). Following each session, the TI teacher annotated the
lesson plan with observations of children’s responses and evaluations of learning
experiences. The researcher journal incorporated observations of the children and their
interactions in a range of settings and contexts in their ECEC centres.
In the multiple case study, the researcher also acted as TI teacher. The researcher
developed weekly written lesson plans for each TI session in a Word document. The
lesson plans formed the basis of the Researcher Journal. The typical range of
experiences in TI sessions was previously detailed in Table 3, however the template
used for lesson planning and the Researcher Journal is displayed in Appendix E. Each
learning experience in a session was outlined in the lesson plan. The researcher used a
printed version of the lesson plan to work from during the TI sessions.
3.5.2.1.1 Validity. As the researcher also acted as TI teacher, it was important
for the researcher to engage in reflexivity throughout the research process, particularly
with regard to the researcher journal and annotated lesson plans. This involved engaging
in “continual internal dialogue and critical self-evaluation” with regard to her position in
the research and actively recognising and acknowledging how this position could affect
the conduct of the research and outcomes (Berger, 2015, p.220). Mitchell et al. (2018)
emphasised that in qualitive research, this is one of the most challenging but important
aspects of researchers’ work. In the case of the current study, the researcher needed to
consider and reflect on her self-knowledge, and her own role as teacher, in the research
(Berger. 2015). This included a continual process of self-monitoring of her beliefs the
children participants, their learning and development, views about music education, and
previous experiences that could lead to biases that could adversely impact the
trustworthiness of the findings (Berger, 2015). To ensure the researcher undertook this
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process thoughtfully and openly, mentoring was provided by supervisors; something
Mitchell et al. (2018) argue is the most effective way to develop these skills.
Additionally, transparency about the dual roles of the researcher was necessary in
reporting the conduct and findings of the study (Dodgson, 2019).
To help protect against researcher bias or carelessness (Yin, 2018), a consistent
process was used throughout the study for recording the Researcher Journal. This
process involved recording data as soon as possible following each TI session, using the
brief notes made on the lesson plan, then added to while details were fresh in the
researcher’s mind. The structure and routines of the TI sessions aided the process of
recalling details and the researcher ensured that the focus of recording data was upon
what had taken place, to ensure the accuracy of data. The validity of the researcher
journal was enhanced by the significant time spent in the field in each case study setting
and the rich description resulting from “prolonged engagement and persistent
observation” over time as well as multiple perspectives provided by the use of the
multiple case study approach (Creswell, 2013, p.250). Although there was the potential
that the researcher could miss “moments” due to the complexity of acting in dual roles,
the use of a consistent process to record observations over a five-month period aimed to
minimise this possibility.
The research design aimed to further guard against researcher bias in several
ways. An aim at the outset of the process was to ensure the rigour of all aspects of the
study to help answer the research questions and enhance the validity of the research
(Schoonenboom & Johnson, 2017). By using more than one case, contrasting or
potentially contradictory evidence could be identified. The inclusion of educators’
perspectives and incorporating quantitative data into the multiple case study helped
triangulate the data sources, methods and investigators (Creswell, 2013). This meant the
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results from the researcher journal could be compared and contrasted with other data
sources to help identify instances where bias may have occurred. Furthermore, peer
review with supervisors throughout the data collection period and regular discussions
with supervisors was employed to identify and/or clarify researcher bias (Creswell,
2013).
3.5.2.1.2 Analysis. Analysis was conducted manually, using an Excel
spreadsheet. Initially the researcher read the journal to gain an overall sense of the data,
and made notes using phrases, ideas or key concepts that emerged (Creswell, 2013) and
category-codes were developed (Gall et al., 2007) to identify themes emerging from the
data (Creswell, 2013). The researcher journal was recorded chronologically, therefore
the process of developing themes from the data was similarly organised to help gain an
understanding of changes in children’s oral language and responses to the TI program
over time (Yin, 2018). The analysis process was repeated for each case in the multiple
case study. A cross-case analysis was then conducted to identify common and
contrasting themes emerging from the multiple case study.
3.5.2.2 Attendance Record. The Attendance Record was used to collect data on
the attendance and participation rates of child participants at the Waratah and Banksia
centres. Total attendance and participation, using colour coding, were calculated.
Attendance/non-attendance was recorded in black and participation was recorded in red.
A comparison of the attendance and participation statistics made it possible to determine
the take up rate for the TI sessions. In the multiple case study, this quantitative data
could therefore be integrated with qualitative data from the Researcher Journal to
develop an understanding of factors that may have influenced children’s participation.
3.5.2.2.1 Validity. It was important to maintain accurate records to ensure the
validity of this information, therefore consistency in the method used to record
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attendance and participation, as previously described, was essential. As the research was
conducted in areas that had significantly higher rates of children at risk or vulnerable in
the physical developmental domain (Commonwealth of Australia, 2019b), there was
potential for attendance rates in the Intervention Group to be affected by illness or
misadventure, as well as the possibility of attrition. Attrition has the potential to
adversely influence the outcome of the proposed research (Punch, 2006). To minimise
the effects of attrition or poor attendance, it was aimed to recruit as many participants as
possible in each group in order to ensure the validity of this data.
3.5.2.2.2 Analysis. Data were analysed using an Excel spreadsheet. A
comparison of the attendance and participation statistics made it possible to determine
the take up rate for the TI sessions. This quantitative data was integrated with
qualitative data from the Researcher Journal to develop an understanding of factors that
may have influenced children’s participation.
3.5.2.3 PIPS. The qualitative data from the PIPS were derived from the
questions where parents had the option to provide extra details. These data were used to
develop a deeper understanding of parents’ concerns regarding their child’s
development or speech, nursery rhymes their child knew and any additional information
about their child’s interest in, or reaction to, music experiences in the home. The data
relating to these parts of the PIPS were small in volume and were collated, along with
quantitative data from parents’ responses to questions, in order to build a picture of each
child participating in the multiple case study. The process for ensuring the validity of
the PIPS was previously detailed in Section 3.4.2.1.
3.5.2.4 Educator Interviews. The questions for the educator interviews were
developed in consultation with research supervisors. The purpose of the interview
questions was to gain educators’ perspectives about the TI sessions, children’s
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responses and aspects of the sessions the children may have particularly enjoyed or not.
The educators’ responses would help answer research question 3, which aimed to
identify the elements or principles of the TI program that appeared conducive to oral
language development and effective in engaging the child participants. By conducting
semi-structured interviews, it was anticipated this would also provide opportunities for
educators not to simply restrict their comments to responding to the questions, as their
perspectives might be broader than the scope of the questions.
Questions for the interviews were:
•

Could you tell me about your first impressions of how the children reacted to
the Tuning In sessions? Do you think the way children have responded has
changed over time, and if so, how?

•

Have there been any particular activities in the sessions that you noticed the
children seem to particularly enjoy and if so, what have they been?

•

Have there been any activities in the sessions you noticed that did not seem
to appeal to the children and if so, what have they been?

•

Could you tell me whether any of the musical instruments I have brought
along have seemed to have been of particular interest, or not, to the children?

•

Could you tell me whether you have observed responses or reactions from
particular children that have caught your attention or surprised you, and
why?

•

If you could sum up your impressions of having the Tuning In sessions in
your centre in a few sentences, what would you say?

3.5.2.4.1 Validity. The interview questions were developed and discussed with
supervisors to ensure they would be clear and unambiguous to educators and would help
provide answers to the research questions. As the researcher was also the interviewer it
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was important to guard against bias. This was addressed in several ways. The researcher
used the interview questions to frame the interview but did not attempt to direct
educators’ responses. Educators were also encouraged to speak freely, going beyond the
interview questions if they chose. The researcher provided the interview transcripts to
educators for checking and two supervisors were involved in the analysis of interview
transcripts to provide multiple perspectives and guard against researcher bias.
3.5.2.4.2 Analysis. An iterative process (Kekaya, 2016; Kervin et al., 2006;
Srivastava & Hopwood, 2009) was used to analyse the data from educator interviews.
Data were analysed manually using an Excel spreadsheet. Each interview transcript was
read through several times, taking notes and identifying codes that emerged as the result
of recurring, diverging or contrasting comments or ideas (Creswell, 2013). Colourcoding was used to highlight similar codes and develop overarching themes. Each
transcript was independently analysed using a similar process by two research
supervisors. The analyses were discussed at research supervision meetings and were
compared and cross-checked for similarities, contradictions and new themes across all
interviews, and as part of the cross-case analysis.
3.5.3 Procedures
The data collection procedures for the researcher journal, attendance record and
educator interviews are described below. The procedures for the PIPS were previously
detailed in Section 3.4.3.
The researcher prepared lesson plans for each centre in the multiple case study
(Waratah and Banksia Centres) prior to each TI session. The lesson plans were recorded
in a Word document and a paper copy printed for the researcher to use as a guide while
teaching the TI sessions. Immediately following each TI session, the researcher entered
handwritten annotations consisting of recording planned learning experiences that were
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undertaken, not conducted or modified in some way, brief observations of children’s
responses and detailed notes below the lesson plan. These notes provided key points to
act as “memory joggers”, as the researcher then entered these observations, adding
contextual detail, as these points were entered directly into the Researcher Journal Word
document. Observations included children’s reactions, conversations and interactions
with the researcher, as well as educator comments or other noteworthy details from the
moment she arrived at the centre until leaving. The researcher aimed to record as many
of these as was possible to recall honestly, accurately, and in detail following each TI
session.
The researcher recorded attendance for each child participant on arrival at each
Intervention centre. The participation rate for each child was calculated and recorded
immediately following each TI session by the proportion of TI session the child
remained in the room (.00, .25, .50, .75, 1.00). The observations and other annotations
recorded by the researcher provided corroboration for the participation rates.
Attendance was marked in black and the participation rate was marked in red.
At the conclusion of the TI intervention, educators who regularly sat in on the TI
sessions at the Waratah and Banksia Centres were invited to participate in an individual
semi-structured interview with the researcher. Invitations were extended to educators
via the Waratah and Banksia Centre Directors. The Participation Information Sheet
(Appendix F) and list of questions were provided to assist educators to determine
whether to participate. Three educators, two from the Waratah Centre and one from the
Banksia Centre consented to participate and completed consent forms (a copy of the
consent form can be found at Appendix G). Educators were able to choose whether to
participate in the interview at their place of work or at another venue of their choice. All
interviews were conducted in offices or staff areas at centres to minimise distractions
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and provide privacy for the educator to respond freely. The interviews, which were
conducted by the researcher, were audio recorded and later transcribed. Each educator
was then provided with the transcript of their interview to check for accuracy.
3.6 Ethical Considerations
Ethics clearance for the project was granted from the University of Wollongong
Human Research Ethics Committee prior to the commencement of the research (Ethics
number 2016/962). Several important ethical issues were addressed in the initial
research proposal. These were:
•

The young age of child participants, possibly with oral language delays,
could make it difficult for them to express their wishes. It was essential to
provide child participants with choice about participation in both the testing
and the TI sessions, as an important principle of ethical social research is that
subjects should not be coerced (Neumann, 2003).

•

Ensuring that participants could not be identified. Identification codes were
created to be used on the PIPS and CTOPP-2 tests. These codes were also
used to ensure confidentiality was maintained and participants could not be
identified.

•

The PIPS was developed ensuring that questions were framed to provide
choice for parents about whether to provide additional information that may
have been sensitive.

In addition to following procedural ethical requirements (Graham & Powell,
2015; Guillemin & Gillam, 2004), the ethical stance and conduct of this research were
also guided by the concept of the importance of children’s agency (CRC, 1989;
DEEWR, 2009; Harcourt & Sargeant, 2012; James et al., 1998) and children’s active
role in the “construction and determination of their own social lives” (Prout & James,
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1990, p.8). The need respect and promote children’s dignity, rights and wellbeing
(Ethical Research Involving Children [ERIC], n.d.b; Graham & Powell, 2015) also
informed the approach to the ethical conduct of the study. An important factor to
consider were ensuring that children’s wishes to participate (or not) were respected,
even if the researcher or other adults believed participating might be to their benefit
(Harcourt & Sargeant, 2012). Additionally, it was necessary to consider the power
dynamics between the children and researcher, particularly as the researcher also taught
the TI program (Powell et al., 2012). To help address this ethical consideration, it was
important for the researcher to engage in reflexivity and how this related to the ethical
responsibilities to respect the children’s rights (Graham & Powell, 2012). Additionally,
it was essential for the researcher to have awareness of the importance of respectful and
sensitive relationships with children, keeping the children’s wellbeing as a priority
(Graham & Powell, 2015), while occupying dual roles as researcher and teacher.
The researcher also acted as the teacher, which involved close personal
interactions with participants in the study. It was therefore vital to be aware of the
possibility of bias, which could have ethical implications for participants and for the
results of the study (Sanjari et al., 2014). A range of measures were developed to guard
against bias. These included the use of a mixed methods research design, norm
referenced test to provide empirical evidence, systematic and rigorous procedures for
data collection and having independent examiners conduct the CTOPP-2 testing.
Additionally, non-standard instruments were developed with rigour and throughout the
data collection and data analysis periods, peer review and discussions with supervisors
were conducted to ensure the researcher conducted the research to meet ethics
requirements.
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3.6.1 Initial Entry into Centres
The four centres involved in the study were community ECEC services managed
by the same body. Through her previous work in the community sector, the researcher
knew the Regional Manager who had responsibility for those four services, therefore the
researcher initiated contact with the Regional Manager and information was provided
on the proposed research in face-to-face discussions, provision of documents outlining
the proposed research and subsequent telephone and email contact. Information on the
proposed research was presented to the management committee by the Regional
Director. Formal approval for the research was provided by the management committee.
Subsequently, the Regional Manager held meetings with the Centre Directors of the
four centres. The researcher was then given approval to contact each Centre Director to
visit the centres to discuss the implementation of the research. Initially it had been
anticipated the Waratah and Acacia Centres would form the TI group and Banksia and
Grevillea Centres the comparison group. At the first meeting with the Acacia Centre
Director, she requested for that centre to be in the comparison group, rather than receive
the TI intervention. This was discussed with the Regional Manager and approved. With
regard to the educators who consented to participate in interviews, the relevant
participant information sheet and consent form specified that an educator’s participation
was voluntary and consent could be withdrawn at any time without any adverse effects
upon their relationship with their employer or the university.
3.6.2 Access to Parents
The researcher provided each Centre Director with information on the study that
could be included in the digital newsletter for each centre. This included a poster,
participation information sheet and description of the TI sessions. With the approval of
each Centre Director, the researcher was then given approval to visit the centres at times
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when parents were dropping off or picking up children to begin recruiting.
3.6.3 Ensuring Participants’ Confidentiality
All data files were recorded and securely saved, in order to ensure the validity,
accuracy and reliability of the data and research. Quantitative data were stored securely
using methods appropriate for the type of data. Paper documents (PIPS, CTOPP-2
Examiner Record Booklets and annotated educator interview transcripts) were marked
with child participants’ identification codes or Educator pseudonyms and stored in a
locked filing cabinet. Digital data (Excel spreadsheets, data analysis using software and
audio recordings of educator interviews) were stored on the researcher’s laptop with
password protected files backed up on an external hard drive.
3.7 Conclusion
A fundamental aim of employing a mixed methods approach in this study was to
draw upon both the positivistic (quantitative) and naturalistic (qualitative) research
paradigms (Halcomb & Hickman, 2015), to ensure the findings would be credible
(Greene et al., 1989; Schoonenboom & Johnson, 2017). Careful consideration was
given to the research design to ensure the data collected would be of a high quality
(Schoonenboom & Johnson, 2017) in order to provide answers to the research
questions. The integration of the quantitative and qualitative elements of this study
aimed to provide an accurate and rich account of the research problem (Halcomb &
Hickman, 2015; Zhang & Creswell, 2013).
An important element of ensuring the quality of the research design was to
develop clear research questions appropriate for the quantitative and qualitative
components of the study (Yin, 2018). The first research question was designed to
answer the hypothesis, that the TI program would have positive effects upon the oral
language of four and five-year-old children, therefore related to the quantitative quasi145

experimental study. The second and third research questions were more explanatory and
asked the “hows” and “whys” appropriate for the qualitative multiple case study (Yin,
2018).
The integration of data was conducted in a number of ways and at different
points in the study, termed “points of integration” (Schoonenboom & Johnson, 2017,
p.109). Quantitative and qualitative data were integrated at several points during the
analytical experimental (data analysis) and inferential phases (Teddlie & Tashakkori,
2009). In the multiple case study Quasi-experimental study, quantitative data from the
PIPS, CTOPP-2 and Attendance Record were “embedded” and merged with the
qualitative data from the Researcher Journal and Interviews (Creswell & Plano Clark,
2011, p.76). The quantitative data were used for descriptive purposes by providing
evidence to support the qualitative data. The quasi-experimental study provided
quantitative evidence from pre- and post-testing. In the multiple case study, the
qualitative data, supported by quantitative data, were organised in a linear fashion
(across time) to help determine whether the data yielded convergent results, called
triangulation (Schoonenboom & Johnson, 2017). Triangulation of data involved
identifying common themes, or areas of difference in results to “seek a more in-depth
nuanced understanding of research findings” (Mertens & Hesse-Biber, 2012, p.75). The
final stage of analysis involved the interpretation of the results, to abstract out “beyond
the codes and themes to the larger meaning of the data” (Creswell, 2013, p.187).
This chapter has detailed the mixed methods research design and method for the
conduct and analysis of the study. The results of the study are presented in Chapters 4 to
7. Chapter 4 presents the results of the quantitative quasi-experiment. This is followed
in Chapters 5 and 6 by the results of qualitative multiple case study, the Waratah and
Banksia Centre case studies. In Chapter 7 the results of the cross-case analysis are
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presented.
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Chapter 4 Quantitative Study - Quasi-Experimental Results
4.1 Introduction
This chapter presents the results of the quantitative data collected from the preintervention parent survey (PIPS) and Comprehensive Test of Phonological Processing
(CTOPP-2). The quasi-experiment was conducted in four ECEC centres; the Waratah
and Banksia Centres formed the intervention (TI) Group, while the Acacia and
Grevillea Centres formed the comparison group. As outlined in Chapter 3, the purpose
of the PIPS was to provide descriptive statistics to understand whether parents had preexisting concerns about their child’s general development or oral language development
and to learn about families’ home music experiences. This provided baseline data and
helped identify whether there were commonalities or differences between the
intervention and comparison groups that might have influenced oral language
development or responses to music in the ECEC settings. The CTOPP-2 pre-test
provided baseline data on the child participants’ phonological processing abilities prior
to the commencement of the TI intervention. The CTOPP-2 post-test results were
important to compare the effects of the TI program and music programs provided in
ECEC centres similar to centres receiving the TI program, in order to answer the first
research question: Did the TI program delivered by a specialist teacher increase the
phonological abilities of four and five-year-old children? The results are organised into
the following sections: PIPS results, CTOPP-2 results and Summary.
4.2 PIPS Results
As was detailed in the Methodology, each parent-child dyad was allocated a
unique identifying code to ensure confidentiality and tracking and triangulation across
data types. The majority of parents completed the PIPS when dropping off or picking up
their children at the ECEC centres, although some parents elected to take the survey
148

home to complete, returning it to the centre later. In the intervention group, three
parents at the Waratah Centre and one at the Banksia Centre requested to complete their
survey over the phone with the researcher. At the Grevillea Centre (comparison group),
the Centre Director distributed the PIPS to parents who had given consent to participate
in the study. A removeable sticky note with the child’s name was attached, to ensure the
survey was matched to the parent of that child. This was removed when the PIPS was
collected by the researcher. Data were then entered into the Excel spreadsheet created
for the PIPS by the researcher for analysis. Details of the number of surveys issued and
completed are shown in Table 9.

Table 9: PIPS Distribution and Completion
PIPS Distribution and Completion

Number of
Surveys

Intervention Group

Comparison Group

Waratah
Centre

Banksia
Centre

Total

Acacia
Centre

Grevillea
Centre

Total

Distributed

8

17

25

10

15

25

Completed

8

14

22

9

15

24

Note. Comparison of number of surveys distributed and completed by group and centre.

Parents were first asked to respond to two dichotomous questions about their
child’s general development and speech development, with a provision for further
information to be included if the parent wished to elaborate. This was followed by two
questions where parents rated the intelligibility of their child’s speech. A Likert scale
was used with the following responses: hard to understand, sometimes hard to
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understand, or easy to understand. The final question asked parents to rate the length of
sentences their child could form, from short (3-5 words), quite long (6-10 words), or
very long (11+ words). The second section included four questions that used a Likert
scale for parents to rate the frequency of musical activities in the home, from every day,
most days, sometimes, and never. There were also two dichotomous questions. The first
was whether the child knew any nursery rhymes, with provision for parents to list some
if they wished, and the second on whether anyone in the home played a musical
instrument, again there was the opportunity for parents to provide more detail if they
chose.
Surveys were distributed to 50 parents of child participants, 25 each in the
intervention and comparison groups. Each survey was marked with the unique code
assigned for each child participant and the researcher ensured surveys were issued to the
correct parent or carer. Parents were asked to provide their child’s date of birth and
gender, as a further means of ensuring accuracy in matching responses to each child
participant. A total of 46 surveys were completed and returned. In the intervention
group 22 of 25 surveys were completed and returned, a response rate of 88%. In the
comparison group, 24 of 25 surveys were completed and returned, which was a
response rate of 96%. Descriptive statistics are presented below, organised into
demographic information (age, gender), children’s speech and home music experiences.
4.2.1 Demographic Data
The mean age of children in the intervention and comparison groups were
closely matched (intervention group 53.7 months, comparison group 54.32 months),
although the intervention group was a slightly younger cohort. Table 10 shows
descriptive statistics for the age and gender of child participants. For simplicity, the
intervention group will be referred to hereafter as TI and the comparison group as CG.
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In both groups there was a greater number of boys than girls. Across the whole
child participant cohort there were 60.87% boys and 39.13% girls, however the TI
group had a higher percentage of boys than the CG (63.64% compared to 58.33%). In
regional NSW there are slightly more males than females in the Australian child
population from birth to five-years (ABS, 2019a), therefore the ratio of boys to girls in
the study was high compared to the general population.

Table 10: Demographic Data on Age and Gender
Demographic Data on Age and Gender

Age in Months

Total

TI

CG

53.49 (4.72)

52.7 (4.12)

54.32 (5.25)

53

52

54

47-64

47-60

48-64

Gender, n (%)

Total n=46

Total n=2

Total n=24

Female

18 (39.13)

8 (36.36)

10 (41.67)

Male

28 (60.87)

14 (63.64)

(58.33)

Mean (SD)
Median
Range in Months

Note. Means, standard deviations and medians for age and gender of child participants,
shown as a total and by group.

4.2.2 Parent Assessments of Their Child’s Speech
4.2.2.1 Children’s Speech Development. In response to Question 3, a number
of parents indicated there were issues that had impacted their child’s development. The
purpose of this question was to learn if there were issues, not necessarily relating
specifically to speech development, that may have impacted a child’s development
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generally. The percentage of positive responses was considerably higher among TI
parents (TI 40.91%, CG 14.29%). The results are shown in Figure 4. In Question 4,
parents were asked if they had concerns about their child’s speech development. Similar
to general development, a substantially larger percentage of TI parents reported
concerns about how their child’s speech was developing (TI 45.45%, CG 25%). The
results are shown in Figure 5. These results showed that although concerns about
children’s speech development were more prevalent in both groups than concerns about
general development, a higher proportion TI parents were concerned about one or more
aspects of their child’s development than comparison group parents.

Figure 4: Number of Parents who Reported Issues had Impacted Their Child’s
Development
Number of Parents Who Reported Issues Had Impacted Their Child’s Development

Note: Comparison of the number of parents of children in each group that reported
having concerns about their child’s development with those that did not.
Blue = yes, had concerns. Orange = no concerns.
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Figure 5: Number of Parents Who Had Concerns about Their Child’s Speech Deve
Number of Parents Who Had Concerns about Their Child’s Speech Development

Note: Comparison of the number of parents in each group that reported having concerns
about their child’s speech development with those that did not.
Blue =yes, had concerns. Orange = no concerns.
A number of parents in each group provided additional information about their
child’s general development and/or speech development. Nine TI parents identified
there were issues that had affected their child’s development, while seven identified
specific difficulties their child experienced with speech. Six children had been referred
for assessment and/or diagnosis and the diagnoses included Autism, Global
Developmental Delay (GDD), Oppositional Defiance Disorder (ODD) and Attention
Deficit and Hyperactivity Disorder (ADHD). In comparison, four CG parents identified
that there were issues that had impacted their child’s development, however no children
had been referred for assessment and/or diagnosis. Five parents reported that their child
had experienced minor difficulties with their speech, mostly relating to production of
particular speech sounds. In both groups, three children were receiving speech therapy.
The additional information provided by parents is summarised in Table 11.
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Table 11: Additional Information Provided by Parents Regarding Children’s Development
Additional Information Provided by Parents Regarding Children’s Development

TI

Issues had Impacted Child’s
Development

Concerns about Child’s Speech
Development

Assessed/diagnosed disorders:

Receiving speech therapy (n=3)

Autism (n=3), GDD (n=2), ODD (n=1),
expressive speech disorder (n=1), social
& play delay (n=1)

Speech delay (n=4)

Speech (n=4)
Severe asthma (n=1)
Family tragedy

Stutter
Omits parts of speech (definite &
indefinite article, prepositions)
Limited, infrequent speech
Difficulty forming word sounds
Previous concern about pronunciation raw speech pathologist – now resolved

CG

Delayed speech

Receiving speech therapy (n=3)

Family breakup (n=2)

Stutter (n=2)

Extremely active

Pronunciation difficulties (n=3)
Baby talk (n=1)
Quiet around unknown people (n=1)

Note: Details provided by parents about the types of issues that had impacted their child’s
general development or speech development, by group.
4.2.2.2 Intelligibility of Children’s Speech. Two questions asked about the
intelligibility of the children’s speech. Parents were asked to rate how easy or hard they
found their child’s speech to understand. Nearly all CG parents found their child easy to
understand (91.67%) as compared to 59.1% of TI parents. Additionally, a significantly
higher proportion of TI parents sometimes found their child difficult to understand, as
compared to CG parents (TI 31.82%, CG 8.33%). A small number of TI parents
reported they found their child’s speech hard to understand, while no CG parents
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reported this. The results for this question are displayed in Figure 6.

Figure 6: Intelligibility of Children’s Speech to Parents
Intelligibility of Children’s Speech to Parents

Note: Comparison of parent reports by group as to how easy they found their child’s
speech to understand.
Grey = easy to understand. Orange = sometimes hard to understand. Blue = hard to
understand.

Parents were also asked to rate how easy or hard other adults found their child’s
speech to understand. Almost twice the percentage of CG parents reported that other
adults found their child easy to understand, compared to TI parents (TI 36.36%, CG
70.83%). Fifty percent of TI parents reported other adults found their child sometimes
difficult to understand compared to 25% of CG parents. A higher percentage of TI than
CG parents also reported that other adults found it hard to understand their child. The
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results of these questions are shown in Figure 7.

Figure 7: Parent Ratings of the Intelligibility of Their Child’s Speech to Other ults
Parent Ratings of the Intelligibility of Their Child’s Speech to Other Adults

Note: Comparison of parent reports by group as to how easy other adults found their
child’s speech to understand.
Grey = easy to understand. Orange = sometimes hard to understand. Blue = hard to
understand.

4.2.2.3 Length of sentences. Parents were asked to rate the number of words
their child could use to form a sentence in Question 7, from short (3-5 words), fairly
long (6-10 words) or very long (11+ words). The results are shown in Table 4. Fifty
percent of TI parents and 62.5% of CG parents reported their child was able to form
very long sentences, while a similar percentage of parents in both groups reported their
child could form fairly long sentences (TI 31.82%, CG 37.5%). Several TI parents
reported their child could form short sentences, however this was not reported by any
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CG parents. The results for this question are shown in Figure 8.

Figure 8: Parent Ratings of the Length of their Child’s Sentences
Parent Ratings of the Length of their Child’s Sentences

Note: Parent’s ratings, by group, of the length of sentences their child could form.
Blue = short (3-5 words), orange = fairly long (6-10 words), grey = very long (11+
words).

4.2.2.4 Summary. The responses of parents to questions in the PIPS appeared to
be honest and quite accurate perceptions of their child’s language development as the
concerns educators expressed in conversations with the researcher about particular
children’s language skills generally aligned with parents’ responses (RJ). This was
supported by the work of McLeod et al. (2018) who found correlations between
educators’ and parents’ concerns, as well as correlations with direct assessments of
speech and language. Overall the results suggested the speech skills of the TI children
were poorer than those of CG children. A significantly higher proportion of CG
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children’s speech was easily intelligible to parents and unfamiliar adults and a higher
proportion of CG children were able to form very long sentences. A number of TI
children had diagnosed disorders or disabilities that impacted their spoken language
development, whereas no CG children had similar diagnoses. The literature review
found that there was evidence that children from low-SES backgrounds were more
likely to experience difficulties with language development and language-based
memory (Letts et al., 2013; Baker et al., 2011). In Chapter 3, the SES of the locations of
each centre in the study showed that overall, the SES of TI was substantially lower than
that the CG. The results in this part of the PIPS therefore aligned with this research.
4.3 Home Music Experiences
The second part of the PIPS asked questions about the type and frequency of
home music experiences in singing and children’s initiation of singing and
dance/movement. This data helped learn about contextual factors such as previous
learning, children’s preferences and cultural knowledge of music. It was important to
gather this data to help better understand there were factors that might have influenced
children’s engagement and interest in the TI sessions, as well as pre-existing knowledge
of music developed in the home environment. Gathering these contextual data in the
PIPS was important not only for the quantitative analysis of the findings but also for
qualitative analysis. The qualitative analysis of case studies using the PIPS data about
the context of children’s home music experiences is presented in Chapters 5 and 6.
4.3.1 Singing
Question 8 asked parents to indicate whether they sang or said nursery rhymes to
their child and the frequency, selecting from every day, most days, sometimes, or no.
This was particularly important because links have been found between the
development of phonological awareness and other emergent reading skills and
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children’s nursery rhyme knowledge (Bryant et al., 1989, Dunst et al., 2011; Harper,
2011).
Question 10 asked parents to indicate the frequency they sang other types of
songs to their child. The results for Question 8 were similar between groups. More than
half of parents in both groups reported singing or saying nursery rhymes to their child
every day or most days (TI 54.54%, CG 58.33%). Around one third of parent responded
sometimes (TI 31.82%, CG 37.5%) and one parent in each group reported they did not
sing or say nursery rhymes. The results for Question 8 are shown in Figure 9. With
regard to Question 10, a similar proportion of TI parents reported singing other types of
songs every day or most days (50%), however a larger proportion of CG parents
reported this (66.67%). Around one third of parents in both groups responded
sometimes (TI 36.36%, CG 33.33%), although a small proportion of TI parents also
responded no (13.64%). The results for Question 10 are shown in Figure 10. Overall,
around half parents reported singing songs of various types with their child every day or
most day, however around one third did this less frequently.
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Figure 9: Parent Reported Frequency of Singing or Saying Nursery Rhymeheirhild
Parent Reported Frequency of Singing or Saying Nursery Rhymes with their Child

Note: Comparison of the frequency with which parents engaged in nursery rhyme
activities with their child.
Blue = every day. Orange = most days. Grey = sometimes. Yellow
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Figure 10: Parent Reported Frequency of Singing Songs other than NurseresChild
Parent Reported Frequency of Singing Songs other than Nursery Rhymes with Their
Child

Note: Comparison of how frequently parents engaged in singing (other than nursery
rhymes) with their child by group.
Blue = every day. Orange = most days. Grey = sometimes. Yellow = never.

Parents were asked whether their child knew any nursery rhymes. There was
also provision to provide examples, if they wished. As was previously discussed, Bryant
et al. (1989), Dunst et al. (2011), and Harper (2011) found links between children’s
nursery rhyme knowledge and the development of phonological awareness. This study
used phonological awareness as a measure of children’s developing language skills,
therefore understanding how the home language and music environment might
contribute to children’s skills was important. Most parents in both groups reported their
child knew some nursery rhymes (TI 20, CG 21). Two TI parents responded that their
child did not know any nursery rhymes and three CG parents did not respond. The
nursery rhyme most frequently reported by parents in both groups was Twinkle Twinkle
(TI 10, CG 11). Other rhymes commonly reported in both groups were Incy Wincy
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Spider and Humpty Dumpty. A range of nursery rhymes, most traditional English
rhymes, was reported by each group (TI 21, CG 23). Eight of these rhymes were
common to both groups. The Nursery Rhymes reported in common are shown in Table
12 and a full list of nursery rhymes parents reported their children knew can be found at
Appendix H.

Table 12: Most Commonly Reported Nursery Rhymes Known by Children
Most Commonly Reported Nursery Rhymes Known by Children
Rhyme

TI

CG

Twinkle Twinkle

11

11

Incy Wincy Spider

3

9

Humpty Dumpty

3

4

Row Row Your Boat

2

4

Baa Baa Black Sheep

2

2

Old MacDonald

1

2

Note: Comparison of number of parent reports of particular nursery rhymes known by
children in each group, shown from most commonly to least commonly reported.

4.3.2 Children’s Engagement with Music in the Home
Parents were asked about the frequency with which their child initiated singing
at home. There was a marked difference between the responses of TI and CG parents.
Half of TI parents reported that their child initiated singing every day or most days, as
compared to two thirds of CG parents. A similar proportion of parents in both groups,
around one third, reported their child sometimes initiated singing. However, there was
also a subset of TI parents who reported their child did not initiate singing at home.
Overall it appeared that TI children initiated singing at home less frequently than CG
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children. The results for this question are shown in Figure 11.

Figure 11: Parent Reported Frequency of Child-Initiated Singing
Parent Reported Frequency of Child-Initiated Singing

Note: Comparison by groups of parent reports as to how frequently their child initiated
singing in the home.
Blue = every day. Orange = most days. Grey = sometimes. Yellow = never.

Parents were then asked to identify the frequency with which their child enjoyed
moving and dancing to music at home and there was a greater similarity in responses
between groups, compared to the results for children initiated singing. A substantial
majority of parents in both groups reported that their child enjoyed moving or dancing
to music every day or most days, although the proportion was higher in the CG (TI
72.73%, CG 83.33%). These results are displayed in Figure 12.
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Figure 12: Frequency with which Children Enjoyed Moving or Dancing to Music
Frequency with which Children Enjoyed Moving or Dancing to Music

Note: Comparison of parent reports as to how frequently their child enjoyed moving or
dancing to music in the home by groups.
Blue = every day. Orange = most days. Grey = sometimes.

The final question related to whether a person in the home played a musical
instrument. The purpose of this question was to provide baseline data to understand
which children had role models of adults engaged in music making in the home, apart
from singing. These results are displayed in Figure 13. The majority of parents in both
groups reported that no-one in the home played a musical instrument and the
proportions of responses in both groups were roughly similar (TI 36.36%, CG 29.17%).
Three TI parents and six CG parents provided information on the family member and
instrument(s) played. TI parents reported in all cases that a family member played the
guitar and in one case another family member also played the drums. No information
was provided on whether the child in the family showed an interest in, or joined in with
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music making at home. A wider range of instruments and musical experiences were
reported by comparison group parents (ukulele, guitar and piano). Several parents
provided additional details about family music making and how their child engaged
with music. This included a parent who intended to teach their child the piano and
another who reported regularly taking their child to live music making at a local café,
allowing their child to bring his bongo drums so he could join in.

Figure 13: Musical Instruments Played in the Home
Musical Instruments Played in the Home

Note. Comparison between groups of parent reports as to whether a person in the home
environment played a musical instrument.
Blue = yes, someone played an instrument. Orange = no-one played an instrument.

4.3.3 Summary
Overall, the survey results about music in the home found very similar results in
both groups to most questions. The exception to this was the frequency with which

165

children initiated singing. Two thirds of CG children engaged in this daily or most days,
compared to half of the TI children. Additionally, some TI children did not initiate
singing at home, although this was not reported by CG parents.
4.4 Comparison of PIPS Results on Oral Language and Home Music Experiences
As previously discussed, the results on home music experiences were very
similar between TI and CG, with the exception of how frequently children initiated
singing at home. In contrast, in relation to children’s development and oral language
skills, there were significant differences between the groups. Almost twice the
percentage of TI parents than comparison group parents had concerns about their child’s
development or speech development and reported difficulties with the intelligibility of
their child’s speech. Additionally, a substantially higher proportion of CG children were
able to form very long sentences, as compared to TI children. The results suggest the
speech and oral language abilities of TI children were significantly poorer than CG
children, although parents appeared to engage in music experiences in the home to
similar extents.
4.5 Comprehensive Test of Phonological Processing-2 Results
This section examines the results from the testing of child participants’
phonological processing abilities using the CTOPP-2. Forty-nine children, 23 in TI and
24 in CG, were invited to participate in the CTOPP-2 pre-testing. The parent of a 25th
child in TI requested that his child not be tested. A total of 45 children were pre-tested:
23 in TI and 22 in CG. One child in TI was not tested as it was apparent he would not be
able to understand the test directions or formulate responses and it did not appear likely
he would have been able to pass one or more of the first three items in the test (Wagner
et al., 2013). Three CG children did not wish to participate in the tests. All 45 children
who were pre-tested were also post-tested. Where applicable, testers added notes on
166

children’s test booklets, on children’s demeanour or environmental factors that could
have affected a child’s responses. At post-test, one child in the Waratah Group was very
tired and this test was rescheduled and noise levels were high in the centre, which could
have impacted other children’s responses. One child in the Grevillea Group told the
tester he wanted to talk and these wishes were respected. This test was rescheduled for
another day and at that time the child consented to participate.
It should be acknowledged that there may have been potential for the post-test
results to be impacted by children’s familiarity with the test situation, test activities or
the tester. However, this was unlikely to have a substantial effect as all children,
regardless of group, experienced the same test, conducted in similar conditions. An
exception to this is where environmental conditions (as was previously discussed) could
have influenced particular children’s responses.
4.5.1 Descriptive Statistics
Forty-five child participants were pre-and post-tested. Two TI children who
participated in the multiple case study and whose parents completed the PIPS were not
able to be tested. In the CG, there were three children whose parents had completed the
PIPS who chose not participate in testing. Twenty-three TI children and 22 CG children
participated in pre- and post-testing. The descriptive statistics for gender and age are
shown in Table 13.
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Table 13: Descriptive Statistics for Gender and Age at Pre-Test
Descriptive Statistics for Gender and Age at Pre-Test

Group

Variable

Number

Percentage

Total

Gender

Male

26

57.8

Female

19

42.2

Male

13

56.5

Female

10

43.5

Male

13

59.1

Female

9

40.9

Mean (Median)

SD

53.49 (52)

4.72

TI

52.70 (52)

4.12

CG

54.32 (54)

5.25

TI

CG

Group

Variable

Total

Age in months

Note. Total and group statistics for the gender of child participants are shown by
number and percentage. Total and group statistics are shown for the mean, median and
standard deviation age of child participants.
4.5.2 Scaled Score
As outlined in the methodology, the scaled score is a normative score calculated
using tables provided in the CTOPP-2 Examiner’s Manual (Wagner et al., 2013). The
distribution of scores for TI and CG varied between subtests. The Elision distribution
was near normal in both groups although slightly positively skewed. There was a
normal distribution for Blending Words and Phonological Awareness Composite Score.
In Sound Matching the distribution was near normal, however the TI results were
slightly positively skewed. In Memory for Digits distribution was near normal but
slightly positively skewed in both groups, while the distribution for Non Word
Repetition was positively skewed in both groups. The Phonological Memory Composite
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Score distribution was near normal in both groups, however slightly positively skewed
for TI.
Table 14 shows descriptive statistics for the scaled scores of phonological
awareness and phonological memory tests. In Elision and Blending Words, the results
for both groups were similar. In Sound Matching however, there was a substantial
difference between the two groups, with CG being higher than TI. Therefore, in this
subtest the groups were not matched. This also showed that Sound Matching was a
comparatively weaker area for TI. The CG results for the Phonological Awareness
Composite Score were also higher than TI. This showed that overall, the phonological
awareness abilities of CG were stronger than TI.
A substantial difference was evident between the groups in phonological
memory with the CG results being higher than TI. In Memory for Digits, the TI result
was 4.48, compared to 7.50 for the CG. In Non Word Repetition, the TI result was 6.83
as compared to 7.86 for the CG. The Phonological Memory Composite Score, results
showed the phonological memory abilities of CG were substantially greater than TI (TI
73.87, CG 86.86).
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Table 14: Descriptive Statistics for CTOPP-2 Scaled Scores at Pre-Test
Descriptive Statistics for CTOPP-2 Scaled Scores at Pre-Test
M (SD)
Phonological Awareness

Total
TI
CG

Phonological Memory

Elision

PA
Composite
Score

Non Word
Repetition

Memory
for Digits

PM
Composite
Score

7.58

8.18

88.96

7.33

5.96

80.22

(2.06)

(1.67)

(1.91)

(7.94)

(4.69)

(3.66)

(22.79)

8.00

7.70

8.22

87.78

6.83

4.48

73.87

(2.18)

(1.64)

(1.93)

(7.33)

(4.25)

(3.30)

(20.21)

9.45

7.45

8.14

90.18

7.86

7.50

86.86

(1.71)

(1.74)

(1.94)

(8.53)

(5.16)

(3.43)

(23.88)

Sound
Matching

Blending
words

8.71

Note. Mean scaled scores and standard deviations (in brackets) at pre-test are shown for
the total cohort and by group for each subtest and composite.

The trends from pre- to post-test between groups for each phonological
awareness subtest are shown in Figure 14. In Sound Matching TI had a lower pre-test
mean than CG. At post-test TI had made strong gains, however the CG post-test result
was lower than the pre-test. In Blending Words, CG showed a small increase at posttest, while TI had a slight decrease, however the increases/decreases in each group were
negligible. In Elision, although both groups had similar pre-test means, CG made a
substantially greater gain than TI.
Figure 15 shows the trends from pre- to post-test between groups for the
Phonological Awareness Composite Score. This shows that overall in phonological
awareness the trend was for approximately parallel trajectories but with a small
tendency to a reduction of the gap between CG and TI.
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Figure 14: Pre- to Post-Test Change in Phonological Awareness Sub-Tests
Pre- to Post-Test Change in Phonological Awareness Sub-Tests
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Elision
Scaled Score

10
9.5
9
8.5
8
7.5
7
Pre-Test

Post-Test
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Note. Pre- to post-test trends for the Sound Matching, Blending Words and Elision
scaled scores are shown for each group.
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Figure 15: Pre- to Post-Test Change in the Phonological Awareness Composite
Pre- to Post-Test Change in the Phonological Awareness Composite Score
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Note. Pre- to post-test trends are shown for each group.

The trends from pre- to post-test between groups for the phonological memory
subtests are shown in Figure 16. In Non Word Repetition the CG pre-test mean was
higher than TI and at post-test, the TI mean was higher than that of the CG. In Memory
for Digits, the TI pre-test mean was considerably lower than that of the CG. Post-test
showed a small reduction of the gap between the CG and TI. The trend from pre- to
post-test between groups in the Phonological Memory Composite Score are shown in
Figure 17. This shows that the TI mean was lower than the CG at pre-test, however the
gap between TI and CG had reduced substantially at post-test.
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Figure 16: Pre- to Post-Test Change in Phonological Memory Subtests
Pre- to Post-Test Change in Phonological Memory Subtests
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Note. Pre- to post-test trends for Non Word Repetition and Memory for Digits scaled
scores are shown for each group.
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Figure 17: Pre- to Post-Test Change in the Phonological Memory Composite Score
Pre- to Post-Test Change in the Phonological Memory Composite Score
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Note. The pre- to post-test trends are shown for each group.

4.5.3 Percentile Rank
Percentile ranks for the CTOPP-2 ranged from <1 to >99 and showed child
participants’ relative standing in a comparison group. The percentile rank >1 was
entered in SPSS as 0.5, and >99 was entered as 99.5 for the purposes of calculating
descriptive statistics.
The distribution of all phonological awareness results except Sound Matching
were positively skewed in both groups (<1 to 40th percentile). In Sound Matching there
were differences between the groups. TI had a slight positive skew, while CG results
were slightly negatively skewed. In phonological memory the results were positively
skewed in both groups. The Memory for Digits results were heavily positively skewed
(TI bottom quartile, CG 2nd quartile). In Non Word Repetition and the Phonological
Memory Composite the results were positively skewed to the bottom quartile in both
groups. This indicated that the phonological memory abilities of a significant number of
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children in both groups were generally low.
Descriptive statistics for percentile ranks are displayed in Table 15. The
percentile ranks for Elision and Blending Words were closely matched between the
groups, however were not closely matched for Sound Matching. These results showed
that CG had stronger abilities in Sound Matching than TI. The Phonological Awareness
Composite results were approximately matched.
In phonological memory, there was a significant difference between TI and CG
in the subtests and Phonological Memory Composite. The difference between groups
was greater for Memory for Digits than Non Word Repetition. The Phonological
Memory Composite result showed there was a substantial difference between groups. In
all tests CG results were substantially higher than those of TI.
Overall, these results suggested that in phonological awareness, Sound Matching
was the strongest skill in both groups (approximately 32nd-46th percentile) and Blending
Words was the weakest aspect of phonological awareness for both groups
(approximately 24th percentile). In phonological memory there were substantial
between-groups differences in Sound Matching, Memory for Digits, Non Word
Repetition and Phonological Memory Composite showing CG was stronger in these
areas than TI.
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Table 15: Descriptive Statistics for CTOPP-2 Percentile Ranks at Pre-Test
Descriptive Statistics for CTOPP-2 Percentile Ranks at Pre-Test
M (SD)
Phonological Awareness

Phonological Memory

Elision

Blending
Words

Sound
Matching

PA
Memory for Non Word
Composite
Digits
Repetition

PM
Composite

Total

30.89
(21.41)

24.89
(16.91)

39.16
(23.20)

25.51
(16.25)

21.06
(24.87)

31.34
(34.47)

24.23
(32.79)

TI

30.74
(22.44)

24.89
(16.91)

32.30
(18.68)

22.87
(14.55)

12.11
(19.19)

24.48
(29.24)

14.94
(26.02)

CG

31.05
(20.80)

24.04
(15.48)

46.32
(25.64)

25.51
(16.25)

30.41
(27.04)

38.52
(38.57)

33.96
(36.74)

Note. Mean percentile ranks and standard deviations (in brackets) at pre-test are shown
for the total cohort and by group for each subtest and composite.

Figure 18 shows the trends from pre- to post-test between groups for each
phonological awareness subtest. In Sound Matching, the TI mean percentile rank was
substantially lower at pre-test than CG. At post-test TI had moved from approximately
the 32nd to the 40th percentile, while CG had moved from around the 46th to the 33rd. In
Blending Words, although at post-test CG had improved and TI was lower than pre-test,
it should be noted the gains/losses in each group were minor (approximately +/- 2
percentiles). In Elision, the percentile ranks of both groups were similar at pre-test,
however CG showed a significantly larger gain at post-test compared to TI.
The pre- to post-test changes in the Phonological Awareness Composite are
shown in Figure 19. This shows TI was lower than CG at pre-test and the gap between
CG and TI had closed substantially at post-test.
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Figure 18: Pre- to Post-Test Change in Phonological Awareness Sub-Teercentanks
Pre- to Post-Test Change in Phonological Awareness Sub-Test Percentile Ranks
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Note. Pre- to post-test trends for Sound Matching, Blending Words and Elision are
shown for each group.
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Figure 19: Pre- to Post-Test Change in the Phonological Awareness Compoentilnks
Pre- to Post-Test Change in the Phonological Awareness Composite Percentile Ranks

Note. Pre- to post-test trends are shown for each group.

The pre- to post-test changes in phonological memory subtests are displayed in
Figure 20. There results of each subtest contrasted significantly. In Non Word
Repetition, TI was more than 10 percentile ranks lower than CG at pre-test, however
was slightly higher than CG at post-test. There was a very substantial difference
between groups at pre-test, with TI being just above the 10th percentile, while CG was
just over the 30th. TI and CG maintained a parallel trajectory from pre- to post-test and
no closing of the gap between CG and TI was evident.
Figure 21 shows the pre- to post-test changes in the Phonological Memory
Composite. Although TI was substantially lower in percentile rank than CG at pre-test,
the post-test shows the gap between CG and TI had substantially closed.
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Figure 20: Pre- to Post-Test Change in Phonological Memory Subtest Percentianks
Pre- to Post-Test Change in Phonological Memory Subtest Percentile Ranks
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Note. Pre- to post-test trends for the Non Word Repetition and Memory for Digits subtests are shown for each group.
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Figure 21: Pre- to Post-Test Change in the Phonological Memory Composite Peenti
Pre- to Post-Test Change in the Phonological Memory Composite Percentile Ranks
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Note. Pre- to post-test trends are shown for each group.

4.5.4 Developmental Score
The distributions of developmental score results were varied. The results of both
groups were strongly positively skewed for Elision and Non Word Repetition. In
Blending Words, Sound Matching and Non Word Repetition results had similar
distributions. TI results were positively skewed, while CG results showed a more
normal distribution, with a slight positive skew.
The developmental score results are shown in Table 16. The developmental
scores for Elision (TI 266.48, CG 266.18) and Blending Words (TI 241.26, CG 246.55)
were similar, however similarly to the scaled score and percentile rankings results, for
Sound Matching, the groups were not matched (TI 226.48, CG 261.11). These results
indicate that CG children were more advanced developmentally for SM than TI
children. The CG also had more developed abilities than TI in Memory for Digits (TI
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251.61, CG 314.86). In Non Word Repetition, the CG result was somewhat higher than
TI (TI 319.70, CG 350.23).

Table 16: Descriptive Statistics for CTOPP-2 Developmental Scores at Pre-Test
Descriptive Statistics for CTOPP-2 Developmental Scores at Pre-Test

M (SD)
Phonological Awareness

Phonological Memory

Elision

Blending
words

Sound
Matching

Memory for
Digits

Non Word
Repetition

Total

266.33
(30.94)

243.84
(33.17)

243.4
(54.57)

282.02
(79.64)

334.62
(100.90)

TI

266.48
(37.95)

241.26
(32.87)

226.48
(38.55)

251.61
(65.76)

319.70
(90.46)

CG

266.18
(22.30)

246.55
(34.03)

261.109
(63.56)

314.86
(80.93)

350.23
(110.73)

Note. The means and standard deviations (in brackets) developmental scores for each of
the subtests are shown as a total and by group.

Figure 22 shows the trends from pre- to post-test in the developmental score for
each phonological awareness subtest. The trends in Elision and Blending Words were
similar with TI and CG having approximately the same developmental scores at pretest. A gap had emerged between the groups at post-test, with CG making greater gains
than TI, particularly in Elision. In contrast, in Sound Matching there was a significant
gap between TI and CG at pre-test, with CG having a substantially higher mean
developmental score than TI. At post-test this gap had closed and the mean
developmental score was slightly higher in TI than CG.
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Figure 22: Pre- to Post-Test Change in Phonological Awareness Subtest Devel
Pre- to Post-Test Change in Phonological Awareness Subtest Developmental Scores
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Note. The pre- to post-test trends for the Sound Matching, Blending Words and Elision
sub-tests are shown for each group.
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The pre- and post-test mean developmental scores for the phonological memory
subtests are shown in Figure 23. In Memory for Digits, TI was substantially lower at
pre-test than CG, however post-test showed an approximately parallel trajectory
between groups, with CG showing slightly greater gains than TI. In Non Word
Repetition, although TI had a lower mean score than CG at pre-test, however at post-test
it had a higher mean score than CG.

Figure 23: Pre- to Post-Test Change in Phonological Memory Subtest evelopmental
Pre- to Post-Test Change in Phonological Memory Subtest Developmental Scores
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Note. The pre- to post-test trends for the Non Word Repetition and Memory for Digits
sub-tests are shown for each group.
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4.5.5 Summary of CTOPP-2 Descriptive Statistics
The TI group and CG were closely matched on demographic variables. Both
groups were closely matched in age and had similar proportions of boys to girls,
however the ratio of boys to girls was higher than would be expected in the Australian
child population. The distribution of scaled scores in phonological awareness and
phonological memory were generally normal, although slightly positively skewed in
both groups. The distribution of percentile ranks in both groups were more heavily
positively skewed, particularly in the TI group. This indicated both groups had generally
lower phonological abilities compared to a wider population sample (Wagner et al.,
2013), however TI had lower results as compared to CG.
For scaled score, percentile rank and developmental score, TI and CG achieved
similar results in Elision and Blending Words, indicating the groups were relatively
matched. In Sound Matching however, CG achieved substantially higher results,
suggesting the groups were not matched in this aspect of phonological awareness. CG
achieved higher scores in the Phonological Awareness Composite results, suggesting
they had more developed phonological awareness abilities than TI. In scaled score,
percentile rank and developmental score CG outperformed TI in scaled score, percentile
rank and developmental score results, showing the groups were not matched in their
phonological memory abilities.
Collectively, a comparison of the scaled score, percentile rank and
developmental score means for subtests (scaled score, percentile rank and
developmental score) the strongest result was evident in Sound Matching. In the pretest, the TI results were substantially lower than those of CG. At post-test, TI had made
substantial gains while the post-test scores of CG were lower than the pre-test. In the
developmental score results, the pre-test gap between CG and TI had closed. A similar,
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but weaker effect was evident in Non Word Repetition. In Memory for Digits, TI had
substantially lower scores than CG at pre-test, however this gap was still evident at
post-test. No substantial effects were evident in Blending Words as the pre- to post-test
changes in each group were very small. The Elision pre-test of both groups were
similar. Post-test showed CG had made substantial gains compared to TI. The
composite scores, which provide an overall indicator of abilities in phonological
awareness and phonological memory, showed that TI had lower pre-test scores than CG,
however at post-test in the Phonological Awareness and Phonological Memory
Composites, the gaps had been reduced. This effect was strongest in the PMCS.
4.6 Statistical Analysis of CTOPP-2 Results
As previously discussed, the scaled scores provided the closest to normal
distributions of the phonological awareness and phonological memory abilities in each
group. Overall, however the distributions showed the groups were not matched on a
number of variables. In addition, as was detailed in the methodology, there were
differences in the SES of the locations of the centres. In TI, the Waratah Centre was
located in an extremely low SES area and the Banksia Centre was located in an area of
low SES. In CG, the Acacia Centre was located in a low-SES area and the Grevillea
Centre was located in a moderately low-SES area. Overall, the TI children came from
more socio-economically disadvantaged backgrounds than the CG children.
Furthermore, five of the 23 children in TI had diagnosed oral language disorders, while
there were none in CG. Therefore, the groups were not matched for oral language
abilities. Together the SES factors and comparative incidence of oral language disorders
meant that it could be expected it would be less likely for TI to make similar gains in
phonological awareness and memory to CG.
In order to determine whether there were statistically significant differences
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between the pre- and post-test results of the TI and CG groups in the CTOPP-2 subtests
and composite tests, it was necessary to select a statistical process that would correctly
adjust for the pre-test differences between each of the four centres. The linear mixed
model, which is a more general form of the repeated measures ANOVA, with the
Bonferroni adjustment for multiple comparisons, was used to analyse the scaled score
and composite score results. Stroup (2012, p.3) explains that “a model is a mathematical
description of the processes we think give rise to the observations in a set of data”. In
the linear mixed model, variance is partitioned to help explain what amount of variance
between scores can be attributed to the individual, the group they belong to, the
independent variable, and residual (Snijders & Bosker, 2012). The Bonferroni
adjustment is used to protect against the possibility of false positive results (type I error)
(Armstrong, 2014; Napierala, 2012). It involves making a correction to p values and is
used when a number of dependent (or independent) statistical tests are being conducted
simultaneously on a single data set (Napierala, 2012).
The linear mixed model revealed a statistical significance between the groups in
the anticipated direction on the phonological awareness subtest Sound Matching at p >
0.05. No statistically significant results were found for Blending Words, Elision, the
Phonological Awareness Composite, Non Word Repetition, Memory for Digits or the
Phonological Memory Composite. The results of the statistical analysis are presented in
Table 17.
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Table 17: Means and Standard Deviations for the Pre-and Post-test Scaled Scores and Composite Scores, with p-values for Linear Midel
Means and Standard Deviations for the Pre-and Post-test Scaled Scores and Composite Scores, with p-values for Linear Mixed Model
Comparison
Pre
Variable

Intervention
Post

Pre

Post

Group

Time

Interaction

M

SD

M

SD

M

SD

M

SD

Sound Matching

9.63

0.47

8.50

0.45

8.00

0.44

9.00

0.44

.25

.88

.014*

Blending Words

7.47

0.47

7.68

0.39

7.69

0.38

7.52

0.38

.95

.95

.50

Elision

8.43

0.43

9.28

0.41

8.28

0.40

8.35

0.40

.10

.04

.09

PA Composite

90.99

1.92

91.91

1.86

87.78

1.82

89.87

1.82

.25

.25

.66

Non Word
Repetition

7.41

0.93

12.00

0.89

6.83

0.87

12.70

0.87

.96

.000

.34

Memory for Digits

7.23

0.68

9.23

0.66

4.48

0.64

6.83

0.64

.003

.000

.69

PM Composite

84.55

4.32

104.46

4.18

73.87

4.09

99.17

4.09

.14

.000

.32

Note. Shows the significance for each of the variables (subtest scaled scores and composite scores).
*<p .05
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4.7 Conclusion
This chapter presented the results of the quasi-experimental study. The groups
were not matched for disability, as more than 20% of TI children had diagnosed
conditions that affected their oral language development. Additionally, the TI and
Comparison groups were not matched for SES, with the Intervention group coming
from substantially more socio-economically disadvantaged backgrounds. The PIPS
results showed that the speech abilities of the TI group were poorer than those of the
CG, although the home music experiences of children of both groups were quite similar.
In the CTOPP-2, the pre-test results were roughly similar in both groups for
phonological awareness, however the CG results were substantially higher than TI for
phonological memory. This was important because this aspect of memory plays an
important role in oral language development, including speech production.
The statistical analysis of CTOPP-2 found a statistically significant result at p <
.05 in the phonological awareness subtest Sound Matching. The p value (probability
value) indicates the likelihood that a statistically significant result was obtained by
chance, therefore it was possible to reject the null hypothesis (Gall et al., 2007), that the
TI program would have no effect on children’s phonological abilities (Sound Matching).
The descriptive statistics showed strong trends for the Tuning In group in Non Word
Repetition and the Phonological Memory Composite.
In Chapter 5, the results of the Waratah Centre case are presented, followed by
the presentation of the Banksia Centre case results in Chapter 6. These chapters will
discuss the experiences of children participating in the TI intervention in each of these
centres and the observable effects upon their use of spoken language for functional and
social purposes in the context of the ECEC settings.

189

Chapter 5 Waratah Centre Case Study

5.1 Introduction
The chapter details the findings of the first case of the multiple case study,
conducted at the Waratah Children’s Centre, where 19 TI sessions were conducted over
a five-month period. The case investigates how the children of the Waratah Group
responded to the TI sessions, and how their oral language and musical skills developed
across the intervention. The Waratah Children’s Centre will be referred to hereafter as
the Waratah Centre.
5.2 Data Sources for the Case Study
The range of qualitative and quantitative data used to inform the case study are
summarised in Table 18 below. The table presents the information on the timeframe, the
sources and the type of data as well as the number of participants for each data type.
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Table 18: Data Sources Waratah Centre Case Study
Data Sources Waratah Centre Case Study
Data Source

Type of Data

Number

Timeframe

Parent preintervention survey

Quantitative &
qualitative

Surveys issued (n= 8)
Surveys completed and
returned (n=8)

April-May 2017

Pre-test results
CTOPP-2 (Wagner
et al., 2013)

Quantitative

n=8

Conducted from 24-26 May
2017

Researcher’s Journal

Qualitative

Attendance record of
TI sessions

Quantitative

1

Completed from 23 June – 24
November 2017

Interview with
Olivia’s mother

Qualitative

1

Conducted 17 October 2017

Post-test results
CTOPP-2 (Wagner
et al. 2013)

Quantitative

n=8

Conducted from 17 Nov – 5
Dec 2017

Interview with
Educator

Qualitative

1

Conducted 18 December 2017

Interview with
Centre Director

Qualitative

1

Conducted 23 February 2018

19 Annotated lesson plans
23 June – 24 November 2017
19 Observational notes
(multiple observations per TI
session)

Note. This table provides information on all data sources, including type of data
(quantitative and qualitative), number of sources and dates data were collected.
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5.3 Context
The Waratah Centre used a play-based approach that was guided by the
principles, practices and outcomes of the EYLF (DEEWR, 2009). The centre was
undergoing a period of transition to new leadership with new educators also recruited,
and the centre director placed a strong focus on building warm and respectful
relationships with children, and partnerships with families and the local community
(Researcher Journal [RJ]). Due to previous frequent staffing changes, she also
emphasised embedding predictable routines and consistent pedagogical practices at the
centre to help children feel safe and secure (RJ). The TI program therefore aligned well
with the pedagogical approach of the centre, due to the focus on the importance of
positive relationships to children’s development and learning and sessions having a
routine, while being responsive to children’s needs.
Music was used in the centre to facilitate transitions, which included singing
commonly known children’s songs and action songs, and calming music of a range of
styles was also used at quiet times (RJ). Several educators indicated that they would like
to do music in group time (RJ), however I did not have an opportunity to observe group
time.
There were very few shelves or storage spaces in the “Wombat Room” where
the instruments and equipment could be safely stored out of children’s reach. It had
been planned to video record the music sessions, however there was no suitable and safe
location to set up a tripod and camera. I decided prior to the session that my presence
might be sufficiently distracting for children and that video recording the sessions could
add to this, potentially causing the children to behave differently. As the data could be
potentially rendered invalid, the sessions were not recorded.
The Wombat Room, as is common in many ECEC centres, was set up with a
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number of small, somewhat contained, learning areas. The group space was very small
and only allowed for minimal movement (on the spot) experiences. Movement was an
important element of the TI program, and indeed all early childhood music
programming, requiring a suitably sized space to be safely conducted (RJ).
The Waratah Centre was located in an area with very significant levels of
socioeconomic disadvantage. The Socio-Economic Indexes for Areas (SEIFA) provide
measures of socio-economic conditions by geographic areas (ABS, 2018). The 2016
SEIFA data show that the Waratah Centre was in the 3rd percentile for Relative SocioEconomic Disadvantage, the 3rd for Relative Socio-Economic Advantage and
Disadvantage, the 3rd for Economic Resources, and the 6th for Education and
Occupation (ABS, 2018).
5.4 Participants
The Waratah Group was made up of eight children (3 female, 5 male) who
attended the Wombat Room. These children represented the entire cohort of four and
five-year-old attending the centre. The remainder of the children who attended the
Wombat Room were three years-old. For children diagnosed with additional needs,
extra educator support was provided where possible. As the study focused on children
from four to five years, in general, the younger children did not participate in any music
sessions. There were however, some exceptions when three-year-old children would
join the group, although those children were not study participants. A brief description
of each participating child (under pseudonyms) is provided below. These descriptions
cover information sourced from the pre-intervention parent survey (PIPS) and educator
comments. Following this, details of educators at the Waratah Centre and a summary of
the pre-intervention parent survey (PIPS) are provided.
Aaron: Aaron was four years and two months old at the start of the TI
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intervention. In the pre-intervention survey Aaron’s mother reported he had been
diagnosed with Autism Spectrum Disorder (ASD), Global Development Delay (GDD)
and that he had delays in his speech, social skills and play. He had been receiving
speech therapy from the age of one year. She reported that she and other people found
his speech sometimes difficult to understand and that he was able to form sentences of
between three and five words in length. She sang songs, including nursery rhymes to
Aaron every day and reported that he knew a number of nursery rhymes and sometimes
initiated singing at home (PIPS). Aaron’s mother reported that he loved to dance (PIPS).
Educators Julia and Andrea commented at the time of the pre-testing that Aaron had
only started to speak several months prior (RJ).
Brody: At the start of the TI intervention, Brody was four years and five months
old. Brody’s mother reported in the PIPS that he had been referred to the Far West
Children’s Home (FWCH). At his visits to the FWCH, Brody had been assessed as
likely to have Oppositional Defiance Disorder (ODD) and Attention Deficit
Hyperactivity Disorder (ADHD), however his family had decided not to continue with
the process of formal diagnosis at that time. Brody’s mother identified that she was
concerned about Brody’s short attention span (PIPS). Brody had also been assessed as
having an expressive speech disorder and had difficulty in forming sounds to make
words, however his receptive language skills were good (PIPS). During the intervention,
Brody and his parents began attending a behaviour management program to help his
parents learn strategies to manage his oppositional behaviour (RJ). During the course of
the TI intervention Jenny advised that the early intervention services Brody and his
family were engaged with considered it possible that Brody might also have a mild
intellectual disability; although this was not formally diagnosed during the period of the
intervention (RJ). Brody was the only child in Group 1 whose parent had reported there
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was a person in his family who played a musical instrument (PIPS). Brody’s mother
stated Brody was receiving weekly speech therapy for his expressive speech disorder
and reported that he was making progress, however sometimes she had difficulty
understanding his speech, and that the context of a conversation was necessary for her
to understand him. She reported that other people also found him hard to understand.
Brody’s mother reported that he used long sentences (11 or more words). Although
Brody’s mother sang songs to him and she reported that he knew “a lot” of nursery
rhymes, she also reported that he never initiated singing at home (PIPS).
David: David was four years and four months old at start of the intervention. His
mother reported that he had been diagnosed with ASD and that his speech was limited
and infrequent. He was able to form sentences of between three to five words but his
mother found him very difficult to understand, as did other people (PIPS). David’s
mother reported that he had an alphabet activity toy that he enjoyed and could identify
letters and numbers, and was able to recite the number plates of cars he saw (PIPS).
Educators reported that he had only begun to speak a short time before the TI
intervention commenced (RJ). David’s mother reported that she sang to David on most
days and that he knew several nursery rhymes, including Twinkle Twinkle Little Star
and Incy Wincy Spider, however never initiated singing at home (PIPS).
Dylan: Dylan was four years and one month old when the TI intervention
commenced. Dylan’s mother reported he had been diagnosed with moderate ASD and
she had had concerns about his speech development. She found his speech easy to
understand, although others found it somewhat difficult to understand. He was able to
form sentences of 6-10 words, however his mother reported that he tended to rush as he
spoke, leaving out words such as “and”, “the”, “it”, “for” and “a”. Dylan’s mother sang
nursery rhymes most days and other types of songs every day to Dylan. She also
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reported that he knew several nursery rhymes, including Twinkle Twinkle Little Star,
Row, Row, Row Your Boat and If You’re Happy and You Know it. Dylan sometimes
initiated singing at home (PIPS).
Imogen: At the start of the intervention, Imogen was four years and five months
old. Imogen’s parents reported that they had no concerns about her speech development
and found her speech easy to understand, although others found her sometimes difficult
to understand. They reported singing songs at home with her most days and that she
knew several nursery rhymes; providing Twinkle, Twinkle Little Star, Row, Row, Row
Your Boat and Mary Had a Little Lamb as examples. Imogen also initiated singing at
home every day (PIPS).
Olivia: Olivia was five years and one month old at the start of the TI
intervention. Her mother reported that although she had no concerns about Olivia’s
development, Olivia had asthma and sometimes required admission to hospital. With
regard to speech development, Olivia’s mother previously had some concerns and had
taken Olivia to see a speech pathologist, however was no longer concerned about how
her speech was developing. She reported that she and others found Olivia easy to
understand and that Olivia constructed very long sentences. Olivia’s mother sang
nursery rhymes every day (PIPS). She reported that every night she would give Olivia a
choice about whether she wanted to have a story read or song sung and that Olivia
frequently chose to have a song, usually one of her favourite nursery rhymes. Olivia’s
mother also reported that there was a lullaby that her own mother had sung to her,
which she now sang to her own children (PIPS). She also reported that Olivia initiated
singing at home every day and enjoyed dancing and moving to music every day and
wanted to start having dance lessons (PIPS).
Phoebe: Phoebe had just turned four at the start of the TI intervention. Her
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mother reported having no concerns about Phoebe’s speech development or
development in general and that she and others found her easy to understand. Phoebe’s
mother reported that Phoebe was able to construct sentences of approximately six to 10
words in length. Phoebe’s mother sang nursery rhymes on most days and also
sometimes sang other types of songs to Phoebe. She also reported that Phoebe knew
some nursery rhymes and stated Phoebe would sometimes initiate singing at home
(PIPS).
Toby: Toby was four years and one month old when the intervention began. His
mother reported in the PIPS that she had no concerns about his development in general,
or speech development, that she and others found his speech easy to understand and that
he was able to construct long sentences. She reported that she sometimes sang nursery
rhymes or other types of songs with Toby and that he knew several nursery rhymes,
although she did not provide examples. Toby sometimes initiated singing at home
(PIPS).
Educators: Educators referred to in the case study were Jenny, the Centre
Director (Early Childhood Teacher [ECT]), Julia and Andrea (diploma-qualified
educators). Julia had around 20 years of experience, while Andrea had only recently
completed her training.
5.5 Summary of PIPS Results
The PIPS was provided to and completed by all eight parents. Five parents
completed the survey when dropping off or picking up their children at the centre, while
three requested to complete the survey over the phone with the researcher. The unique
identification code for each parent-child dyad on each survey was entered into the Excel
spreadsheet created for the PIPS, along with survey data for analysis. Data from each
survey could therefore be used to track each child’s progress and to enable triangulation
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of different data types.
The PIPS data in relation to parents’ views of their children’s speech and general
development is displayed in in Tables 19 and 20. Just over half the parents had concerns
about their child’s general development (n=5) and the same parents also had concerns
about their child’s speech development, although for one parent, their concern had been
resolved. In relation to the intelligibility of children’s speech, just over half of the
parents reported that they found their child’s speech easy to understand, (n=5), however
three parents found their child’s speech difficult to understand or sometimes found it
difficult to understand. With regard to the intelligibility of their child’s speech to other
adults, just over half of parents reported that other adults either had difficulty or
sometimes had difficulty in understanding their child (n=5). Six parents reported that
their child was able to form very long or fairly long sentences, while two reported that
their child could form short sentences.
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Table 19: Parents’ Views on Their Child’s Development (PIPS)
Parents’ Views on Their Child’s Development (PIPS)

Parent had no concerns about child’s
speech development

Parent had concerns about child’s
speech development

Imogen, Phoebe, Toby

Aaron, David, Dylan, Brody.
Olivia (previously but had resolved)

Parent had no concerns about child’s
development

Parent had concerns about child’s
development

Imogen, Phoebe, Toby

Aaron, David, Dylan, Brody, Olivia

Note. This table provides information about parent reports of concerns about their
child’s development and/or speech development.
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Table 20: Parents’ Views on Their Child’s Speech (PIPS)
Parents’ Views on Their Child’s Speech (PIPS)

Parents found their
child’s speech…

Other adults found
their child’s speech…

The length of their
child’s sentences
were…

Easy to understand

Sometimes hard to
understand

Hard to understand

Dylan, Imogen, Olivia,
Phoebe, Toby

Aaron, Brody

David

Easy to understand

Sometimes hard to
understand

Hard to understand

Olivia, Phoebe, Toby

Aaron, Dylan, Imogen

David, Brody

Very long
(11+ words)

Fairly long
(6-10 words)

Short
(3-5 words)

Brody, Imogen, Olivia,
Toby

Dylan, Phoebe

Aaron, Brody

Note. This table provides a summary of parent reports on how easily intelligible they,
and other adults found their child’s speech to be, and the length of sentences their child
could form.

Overall, the PIPS data showed that a significant number of children in this small
group had conditions that impacted their oral language development. An indicator of
this was the number of children whose speech could be difficult to understand, as
typically, it would be expected that by the age of 47 months, 100% of a child’s speech
would be easily intelligible to a stranger (Coplan & Gleason, 1988; Flipsen Jr, 2006;
Pascoe, 2005, as cited in Bowen, 2011).
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5.5.1 Music Experiences in the Home Environment
Most parents reported that they engaged in some music practices at home with
their child. Parents’ responses are displayed in Figure 24. Nearly all parents reported
singing with their child either every day or on most days. Interestingly, singing or
saying nursery rhymes was a more common practice than singing other types of songs
and all parents reported that their child knew some nursery rhymes. A minority of
children initiated singing at home every day (n=2), half sometimes initiated singing at
home and two children never initiated singing. In contrast, most children enjoyed
moving or dancing at home every day or most days (n=6). One parent (Brody’s)
reported that a person in their family played a musical instrument (PIPS).

Figure 24: Parent-Reported Home Music Practices (PIPS)
Parent-Reported Home Music Practices (PIPS)

Home Music Experiences

Summary of Home Music Practices (PIPS)
Parent sang/said nursery rhymes
Parent sang other types of songs
Child knew nursery rhymes (Y/N)
Child initiated singing
Child enjoyed moving/dancing to music
0

1

2

3

4

5

6

7

8

9

Number of Responses
Never

Sometimes

Every day/Most days/Yes

Note. This figure shows the numbers of parents who reported particular types of home music
experiences, including singing, movement and dance.
Blue = every day or most days/Yes (for yes/no question). Orange = sometimes. Green = Never.
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5.6 Attendance and Participation
Nineteen TI sessions were conducted at the Waratah Centre. The attendance of
most of the eight children at the Waratah Centre was high during the TI intervention and
most child participants chose to participate in the majority of TI sessions available to
them. The definition of participation in a session was the period that a child remained in
the room during music, whether participating directly in the group or not. The mean
attendance at the Waratah Centre of child participants during the intervention period
was 16.69 (83.45%) (Attendance Record [AR]). Overall the participation rate was very
high and the majority of children participated in all sessions available to them (mean
participation = 16.5 sessions, 98.80%) (AR). The attendance and participation for each
child are displayed in Appendix I.
5.7 CTOPP-2 Pre- and Post-test Results
The TI intervention was conducted at the Waratah Centre over five months. All
eight of the child participants were tested at the beginning and the end of the
intervention. The mean pre- and post-test results of the CTOPP-2 (Wagner et al., 2013)
are presented in Table 21. Pre-test showed that there were weaknesses in both
phonological awareness (PA) and phonological memory (PM), however overall, PM
was significantly weaker than PA. The phonological awareness composite score
(PACS) pre-test was 87.75 as compared to 68.38 for the phonological memory
composite score (PMCS), while the mean percentile ranking for PACS was 22.13 as
compared to 15.25 for PMCS. Post-test showed improvements in both PA and PM,
although the gains in PM were significantly larger than for PA. There were small
increases in the PACS (87.75 to 88.38) and percentile ranking (22.13 to 24.38), as
compared to the greater gains in PMCS (68.38 to 90.00) and percentile ranking (15.25
to 32.88). Testers recorded notes on the test booklets, where relevant, and noted at posttest that Olivia was extremely tired (this test was rescheduled) and that there was
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considerable noise in the centre, due to children not participating in the study being
fractious. Although the children tested were enthusiastic about participating in the
testing, it is not possible to determine if the environmental noise may have impacted
some children’s test results. The children’s pre- and post-test CTOPP-2 results are
provided in more detail in sections 5.8.1 to 5.8.4 and their individual results are
provided in Appendix J.
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Table 21: CTOPP-2 Mean Results Subtests and Composite Tests (CTOPP-2)
CTOPP-2 Mean Results Subtests and Composite Tests (CTOPP-2)

Mean Developmental Score

Mean Percentile Ranking

PA
Pre-test

Post-test

Pre-test

Post-test

Sound Matching

210.38

246.25a

28.75

37.75a

Blending Words

229.25

253.75a

25.88a

21.75

Elision

258.50

267.50a

31.63a

27.00

Mean Composite Score
PACS
87.75

88.38a

Mean Developmental Score

22.13

24.38a

Mean Percentile Ranking

PM
Pre-test

Post-test

Pre-test

Post-test

Non Word
repetition

309.38

386.50a

23.44

45.13a

Memory for
Digits

234.38

296.13a

9.75

23.19a

Mean Composite Score
PMCS
68.38

90.00a

15.25

32.88a

Note. The mean pre- and post-test developmental score and percentile ranking results
are shown for the subtests and composite tests.
a

Indicates the higher of the pre- and post-test scores.

5.7.1 Phonological Awareness Results
The results of each PA sub-test will be discussed, followed by the Phonological
Awareness Composite Score (PACS) results.
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5.7.1.1 Sound Matching. Figure 25 shows the results in Sound Matching, which
contrasted with those of the other PA subtests. The pre-test results were spread from the
Below average to Average bands with five children being Below average and three
Average. Post-test showed six children were in the Average band. David, Dylan,
Imogen, Phoebe and Toby made good improvements, Aaron and Brody’s post-tests
were slightly lower than their pre-test, although Brody was the only child whose result
was considerably lower than the pre-test.

Figure 25: Sound Matching Subtest Pre- and Post-test Results by Descriptive Term
Sound Matching Subtest Pre- and Post-test Results by Descriptive Term (CTOPP-2)
7

Number of Children

6
5
4
3
2
1
0
Poor

Below average
Pre-test

Average

Post-Test

Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Sound Matching.
Blue = pre-test. Orange = post-test.

5.7.1.2 Blending Words. There were mixed results in this subtest, which are
shown in Figure 26. The pre-test results were split evenly between the Below average
and Average bands. Three children (Brody, Phoebe and Toby) were at the lower part of
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the Average band and Olivia was in the 50th percentile. Post-test results were also
evenly split between Below average and Average, three children improved on their pretest (Dylan, Imogen and Olivia) and two children maintained their developmental
trajectory (Aaron and Phoebe). Three children’s post-test had decreased from the pretest (Brody, David and Toby).
Figure 26: Blending Words Subtest Results by Descriptive Term (CTOPP-2)
Blending Words Subtest Results by Descriptive Term (CTOPP-2)
4.5

Number of children

4
3.5
3
2.5
2
1.5
1
0.5
0
Below average

Average
Pre-test

Post-Test

Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Blending Words.
Blue = pre-test. Orange = post-test.

5.7.1.3 Elision. The pre- and post-test results for Elision are displayed in Figure
27. The pre-test results were spread from Below average to Average; with all children
except Imogen being in the Average band. The majority of children were in the lower
part of the Average band apart from Toby and Olivia, who were in the 50th percentile.
The post-test results were mixed. Three children were in the Below average and five in
the Average band. Most of those in the Average band, apart from Olivia (63rd

206

percentile), were in the lower part of that band. Three children’s results had improved
(Brody, Imogen and Olivia) and two children maintained their developmental trajectory
(Aaron and Phoebe). Three children’s post-test results were lower than the pre-test
(David, Dylan and Toby).

Figure 27: Elision Subtest Results by Descriptive Term (CTOPP-2)
Elision Subtest Results by Descriptive Term (CTOPP-2)
8

Number of children

7
6
5
4
3
2
1
0
Below average

Average
Pre-test

Post-Test

Note. This figure compares the number of children in each descriptive band at pre- and
post-test for Elision.
Blue = pre-test. Orange = post-test.

5.7.1.4 Phonological Awareness Composite Score. In the pre- and post-test
results of the PACS, five children in the Below average band and three in the Average
band, pre- and post-test. Although this may appear to suggest there were no changes
from pre- to post-test, half the children improved upon their pre-test (Dylan, Imogen,
Olivia and Phoebe), while two children maintained their developmental trajectory
(Aaron and David). Brody and Toby’s post-test was lower than their pre-test.
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5.7.2 Phonological Memory Results
The PM results contrasted with those of PA. The pre-test highlighted that a high
proportion of children were in the Very poor bands, suggesting PM was an area where a
number of the children had difficulties. Compared to PA, more significant and uniform
improvements from pre- to post-test were evident. The PM subtest results are presented,
followed by those of the Phonological Memory Composite Score.
5.7.2.1 Non Word Repetition. The results of this subtest are depicted in Figure
29. In the pre-test half of the children had difficulties with this aspect of PM. Toby’s
result was in the Poor band, and David, Dylan and Brody in the Very poor band (<1st
percentile). Aaron was Below average, while Imogen and Phoebe’s results were
Average and Olivia’s was Superior. At post-test six children had made very good gains.
Dylan improved from Very poor to Very superior, David and Brody from Very poor to
Below average, Toby from Poor to Average and Aaron from Below average to Average.
Imogen made substantial gains but remained in the Average band. Phoebe maintained
her developmental trajectory, while Olivia was the only child whose post-test was lower
than the pre-test, moving from Superior to Average.
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Figure 28: Non Word Repetition Pre- and Post- Test Results by Descriptive Term (
Non Word Repetition Pre- and Post- Test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each of the
descriptive bands at pre- and post-test for Non Word Repetition.
Blue = pre-test. Orange = post-test.
5.7.2.2 Memory for Digits. A significant change was evident from pre- to posttest and the results are displayed in Figure 30. Pre-test showed the results were skewed
to the Very poor band, highlighting that the majority of children had very significant
difficulties with this aspect of PM. Six children in the Very poor band were below the
1st percentile (Aaron, Brody, David, Dylan, Imogen and Toby), while Phoebe and Olivia
were in the Average band. At post-test, six children had improved from the pre-test.
Brody, Dylan, Imogen and Toby made very substantial improvements and Phoebe and
Olivia made good gains. The developmental trajectory of Aaron and David did not
change.
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Figure 29: Memory for Digits Pre- and Post- Test Results by DescriptiveCTOPP-2)
Memory for Digits Pre- and Post- Test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Memory for Digits.
Blue = pre-test. Orange = post-test.

5.7.2.3 Phonological Memory Composite Score. The pre-test results ranged
from Very poor to Above average, strongly skewed towards the Very poor band and are
shown at Figure 31. Six children were in the Very poor and Poor bands at pre-test
(Aaron, Brody, David, Dylan, and Toby – Very poor, Imogen - Poor). Phoebe was in
the Average band and Olivia Above average. At post-test, six children had improved
(Aaron, Brody, Dylan, Imogen, Phoebe and Toby), while David maintained his
developmental trajectory. Olivia was the only child whose post-test was lower than her
pre-test, moving from Above average to the high end of Average.
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Figure 30: PMCS Pre- and Post- Test Results by Descriptive Term (CTOPP-2)
PMCS Pre- and Post- Test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each of the
descriptive bands at pre- and post-test for the phonological memory composite score.
Blue = pre-test. Orange = post-test

5.7.3 Discrepancies Between PACS and PMCS
Wagner et al. (2013) suggest that when a child’s language is developing
typically, similar scores would be likely for both the PACS and PMCS. The CTOPP-2
provides calculations to apply where there is a significant discrepancy between the
PACS and PMCS to determine whether these discrepancies are statistically and/or
clinically significant (Wagner et al., 2013). Four children had a clinically significant
difference between the PACS and PMCS (poor PM relative to PA) in the pre-test
(Brody, David, Dylan and Toby). In the post-test these had resolved.
5.7.4 Summary of CTOPP-2 Results
Overall there was a significant contrast between the pre-test results in PA and
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PM. In PA, all children pre-tested in the Below average or Average bands, while in PM
there was a greater spread and the results were heavily skewed towards Very poor. Posttesting showed that PA results were still mostly in the Below average and Average
bands, however half of the children had improved from pre-test. In comparison, most
children made very significant improvements in PM, and a more typical distribution of
results was evident.
In PA, although most children made good improvements in Sound Matching, the
results were mixed for Elision and Blending Words. The strong result in Sound
Matching translated into half of the children improving upon their PACS pre-test. The
PM results showed strong improvements in Memory for Digits and Non Word
Repetition, which translated into six of the eight children showing a significant
improvement in the PMCS.
The post-test results of several children were lower than their pre-tests in some
subtests and/or composites. Most notably these were: Brody (Blending Words, Sound
Matching and PACS), David (Elision, Blending Words), Toby (Elision, Blending
Words and PACS), and Olivia (Elision, Sound Matching and PMCS – small decreases;
and Non Word Repetition). In the case of Olivia, whose pre-test results in all tests were
significantly higher than the other child participants, Vygotskian theory, which
informed this study, may explain her lower post-test results. In Vygotsky’s theory,
children’s learning and development is proposed to be most effective when they operate
in their Zone of Proximal Development (ZPD). (Vygotsky, 1978). The TI sessions may
have been delivered at a level below Olivia’s ZPD and not sufficiently challenged her to
help extend her musical skills. Although David appeared to enjoy music (RJ), his oral
language skills were extremely delayed, therefore the TI program may have been
delivered at a level that was above his ZPD. Although Toby also appeared to enjoy
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music (RJ), it was not possible to determine what factors contributed to his lower posttest result.
As was previously discussed, background noise in the centre on the day of posttesting may have affected some children’s mood and/or their test responses.
Additionally, it should be acknowledged that children’s general mood or factors beyond
the ECEC environment could potentially influence children’s responses. However, it
was beyond the scope of this study to determine the role, if any, such factors might have
played in the results.
5.8 Implementation of the TI Sessions
This part of the case study provides an account of the 19 sessions of the TI
intervention conducted over five months at the Waratah Centre. Contextual factors that
influenced the implementation of the intervention and the children’s engagement and
responses are grouped into three sections; the early-intervention period (Sessions 1- 6),
mid-intervention period (Sessions 7-12) and late-intervention period (Sessions 13-19).
Note that when evidence from specific sessions is cited, the session number is indicated
after the data source by S followed by the session number (E.g. S2).
The researcher spent some time at the Waratah Centre prior to the intervention,
during the recruitment phases and while assisting with running of the CTOPP-2 pretesting. During the course of the intervention, the researcher spent around two hours per
week at the centre. As well as time involved in delivering music sessions, this involved
bringing in musical instruments and resources, setting up for the music sessions, playing
with or talking to the children (while waiting for educators to transition other children
not participating in music to other parts of the centre), packing up, and playing with
children for a short period before departing.
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5.8.1 Context for the Centre
Julia, the educator who attended the TI sessions most frequently, suggested she
had some concerns about how the intervention might affect the children and centre
routines. At the conclusion of the intervention “Julia” recalled this, saying:
When I first met you…I’d only been here, maybe a month and I was quite
surprised that, um, we had an outsider coming in to do a music group with the
children. Because, um, the consistency in the room…was a bit up and down...So
when you came in in I was a little bit worried. (Interview)
She expressed her worry about the children’s ability to cope. “How are we ever
going to get these children regulated enough to have an outsider come in and do a music
group? Wow, I’m not sure that these children are up for this” (Interview). She
wondered, “Where will we be at the end of this?” (Interview).
5.8.2 Early-Intervention (Sessions 1-6)
Upon my arrival for the first TI session, several staff members told me that the
children’s behaviour that day had been very challenging. I was asked to set up for the
session in the Wombat Room, in the small area where group time was normally held.
Jenny had explained that a significant number of children attending the centre
experienced difficulties with self-regulation (RJ), therefore I anticipated there might be
a period of adjustment for the children related to them learning the routines of the music
session and getting to know me. Informed by the children’s results in CTOPP-2 pre-test
(Wagner et al., 2013) I had planned a simpler TI session than I would typically have
done for a group of four and five-year-old children. The aim of the first session was to
determine the most appropriate level to “pitch” the sessions.
5.8.2.1 Meeting the Children. The early sessions involved me getting to know
the children better, the children getting to know me and learning the routines of music.
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At that stage I did not incorporate xylophone playing into the sessions, as I would have
ordinarily done. The rationale for this was that handing out the instruments and mallets
would require the children to sit and wait, potentially leading to tantrums or outbursts.
During this period, I repeated my lesson plans, with only minor changes, depending on
the responses of the children, with the aim of helping them become familiar with the
repertoire and the routine of the sessions.
At the first session, Olivia, Phoebe and Imogen were first to sit down on the
floor. David and Aaron came over but did not immediately sit down. I said to “Olivia”,
“We’re just waiting for Brody, Dylan and Toby to finish washing their hands and come
and sit on the mat”, to which she replied “They don’t sit on the mat. They never sit on
the mat!”, with an air of resignation (RJ). When Brody, Dylan and Toby came over they
appeared curious about what might be involved in music, although Dylan also appeared
somewhat suspicious. As Julia expressed it in her interview, “At first he would not even
sniff music! ‘Who is this? What is this?’” (Interview). In contrast, all three girls were
very engaged and interested from start to finish (RJ). I had planned that the session to
take around 30 minutes, however shortened it as Brody and Dylan left the mat after 15
or so minutes, began to ‘run laps’ of the room and overturn furniture. I got out the
“goodbye drum” (djembe) for the goodbye song to conclude the session. Andrea told
me afterwards that the children had engaged for a longer period than was typical and
she was surprised that the boys had been willing to come to the mat (RJ). This aligned
with Olivia’s comment regarding the boys’ typical reaction to sitting on the mat at
group time.
5.8.2.2 Children’s Engagement in TI Sessions. In the weeks that followed,
there were signs that the children were interested in music and becoming familiar with
the routines of the sessions. As I arrived for Session 2 “Toby” saw me from the outdoor
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learning environment and called out, “Did you bring your drum kit?” (RJ). When he
saw the gathering drum he said, “Just chuck it over” (the fence) (RJ). The children came
in and sat down more calmly at the start of the session and the children recalled singing
the Good Morning song (RJ). In the early sessions, Brody, David, Dylan, Phoebe and
Toby were prone to tantrums or emotional outbursts when another child’s actions
annoyed them or they experienced frustration with having to take turns, surrendering
instruments or equipment (RJ). David, Phoebe and Toby could respond with emotional
outbursts such as crying or sulking, while Brody and Dylan were more likely to react
angrily or physically (RJ). In these early sessions after around 15 minutes, Dylan tended
to disengage and act out, with this behaviour being copied by Brody and then distracting
other children, therefore I shortened the sessions when this occurred (RJ).
The engagement of the children was inconsistent in Sessions 1 to 4, however as I
got to know them I also learnt what situations could be difficult for them to manage
(RJ). Brody was becoming more willing to sit in the circle but I was now aware that
Dylan found it uncomfortable to participate in social groups, which I attributed to being
a manifestation of his Autism (RJ). He preferred to watch for much of the session from
a distance, but appeared interested, particularly any experiences involving instruments
(RJ). This indicated his engagement, although he did not directly participate in the way
other children in the group did.
From Session 5 onwards, music sessions were held in the enclosed outdoor
“room” (referred to hereafter as the Enclosed Outdoor Room [EOR]) after the children
had eaten lunch and had post-lunch relaxation and quiet time. The children needed to
remain in the EOR because younger children in the Wombat Room slept after lunch. I
asked that quiet play activities be provided on tables at the rear of the room for any
children who decided not to join the circle for music (RJ). This enabled children to
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enact their agency by providing opportunities to make choices and decisions about their
participation, and to ensure their wishes were respected (CRC, 1989; DEEWR, 2009;
ERIC, n.d.a; Sairanen & Kompulainen, 2014; Sairanen et al., 2022). A benefit of
holding music in this area was that there was a larger roughly circular area to engage in
a wider range of movement experiences, which the spaces in the Wombat Room had not
allowed for.
5.8.2.3 The Dynamics of Relationship and Speech. I was beginning to form
positive relationships with the children, which was evidenced by:
•

Children greeting me with hugs (Brody & David RJ, S5; Toby, RJ, S6)

•

“Dylan” smiling at me in music (RJ, S5) and saying, “I want to do music
today” (RJ, S6)

•

All of the children coming to sit in the circle at the start of Session 6 (RJ)

•

Children wanting to help me pack up (Imogen, Olivia & Toby, RJ, S6)

•

Toby giving me a good-bye hug (RJ, S6).

•

Imogen and Olivia wanting to demonstrate the Hokey Pokey for me after
music (RJ, S6).

Julia commented that I had not relied solely on the music sessions as a means of
building these relationships but also spent time in the playground with the children
(Interview). She identified this as a “main factor…to making those relationships and
letting the children become familiar with you”. “Jenny” also suggested that music had
provided an important context to support the development of positive relationships,
saying that the “music program had sort of softened that a bit (the changes taking place
in the centre) and I think assisted you to create those relationships” (Interview).
The new time and setting for music, coupled with forming warm and respectful
relationships with the children, made it possible to gradually extend the length of music
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sessions. The children’s growing understanding of the routines and structures of music
also helped them cope more effectively with the transitions from one activity to the next
in the sessions.
5.8.3 Mid-intervention (Sessions 7-12)
In the early period of the intervention several children found it difficult to take
turns, wait to receive instruments and were very reluctant to surrender instruments or
equipment. This now began to change. In Session 7 Toby was able to wait calmly to be
given an instrument (RJ), and Phoebe was able to surrender an instrument and wait to
take turns for the first time (RJ, S9). The children in the group who had exhibited
challenging behaviours now appeared more calm, responsive and relaxed, enabling me
to introduce new elements of the TI program (RJ). In Session 8, I successfully
introduced three new, and more challenging experiences: (1) A more complex circle
dance, John Kanaka (Traditional, n.d.-d), (2) playing xylophones, and (3) a creative
movement experience to the music Aquarium, from Carnival of the Animals, composed
by Saint Saëns (1886) (RJ).
Providing quiet alternative play activities at the rear of the room appeared
effective because it enabled children who were not comfortable with long periods of
social engagement to regulate their mode of participation. The terms direct participation
will be used to refer to the mode where children joined the group, and participation
from a distance will be used to refer to the mode where children sat outside the group or
at the play tables.
Dylan typically sat at the table, engrossed in construction using magnetic shapes.
He alternated between participating from a distance and participating directly. As the
children danced while I sang the sea shanty John Kanaka (Traditional, n.d.-d) (RJ, S8),
Dylan surprised me by coming over and joining the circle next to me, holding my hand
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and smiling at me as we danced (RJ, S8). Julia described the changes in Dylan’s
participation:
So we saw him, he started sitting at the tables, doing his construction, as he
likes, but he started singing the songs. Subconsciously he was singing along.
Then we’ve seen, the last three or four sessions he sort of squeezed his way in
there...He just comes in quietly and involves himself. (Interview)
Evidence of children’s participation from a distance is provided in this excerpt:
Then we handed out claves for Hey Everybody. As soon as the music started,
Brody and Aaron turned around from the table and their eyes were glued to my
face. They were really focusing on me and mouthing parts of the words. They
have not done this before and it was fascinating how transfixed they seemed.
Seeing Aaron do this was particularly interesting and the first time he has
seemed so ‘connected’. David is doing such an amazing job trying to sing the
words of this song. (RJ, S10)
An anecdote recording the children’s reaction as we sang the echo song
Umbalayo (Splitter-Davies & Splitter, 2001) highlights the different ways children were
engaging and learning:
This was the most special moment today. Brody came over to me and indicated
he wanted to sit on my lap (and of course *________ had to also, and even
Olivia at one point). He was singing the song and so relaxed in the experience of
it. He was happy for me to cuddle him and rock to the beat. I was very surprised
how much all the children had remembered of this song, as we’d only done it for
the first time the previous week. Dylan kept looking at my mouth from the table
where he was playing and forming the words and nonsense words. He focused
on me for most of the song; the longest I have seen him do this. To my great
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surprise, at the end of the song Brody said, “I wanna do anunna one”. I asked,
“Which song do you want, or do you want that one again?”, to which he replied,
“That one”. He sat on my lap again and we repeated the whole song. He was
very happy where he was and stayed focused again for the whole song. I am
really seeing another part of Brody’s nature, very different to the oppositional
behaviour I saw almost continually at the start…there is a gentle boy who wants
to feel secure and to be part of the group. (RJ, S11)
*Extra child in class but not study participant
Other factors influenced the ways in which children participated. Aaron usually
sat on the couch at the side of the session watching and I noted, “Aaron has difficulty
joining in, although I can see that he is watching and learning. He needs one on one
with a staff member to support him” (RJ, S12). Although the centre had extra staffing
support for children with disabilities, they were sometimes “thinly spread”. External
factors could also have an effect. Toby started to sit at the tables instead of participating
directly (RJ, S9) and unusually in Session 11 Imogen chose to sit at the table (RJ). Both
children appeared withdrawn and I learnt from Jenny that the home environments of
both children were disrupted at that time and this behaviour was generalised to contexts
outside of music (RJ).
The examples of children making decisions to choose their mode of participation
underscored the importance of sociocultural resources, which mediated children’s sense
of agency (Sairanen et al., 2022). Respectful relationships between the music teacher,
educators and the children facilitated flexible participation, enabling children to respond
to the context and moment as they chose. Sairanen et al. (2022), drawing upon the
sociocultural theorising of Vygotsky (1978), was particularly relevant, as the authors
described agency as being “relational, contextually situated, and emerging from
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interactions between the child and their social context” (p.145). In this context,
providing visible means for children to exercise agency was essential so that the wishes
of children with expressive language difficulties or who chose not to speak, were
“heard” and respected.
By Session 12, music had become an important part of the children’s week. Julia
stressed the importance of the relational element of music, stating:
I know the children look forward to you coming, that they know when it’s
Friday and they do, they do look forward to you coming. We sit at the lunch
table and we say “Is it Allison day today? Yes, yes, it is.” So yes, I’ve seen an
incredible change in the children…and I honestly think it’s because you’ve
made those strong relationships with the children; not only that they love the
music. (Interview)
Brody had begun attending a program with his family, the aim of which was to
help them to manage his oppositional behaviour (RJ, S12), although positive changes in
his behaviour and learning had been evident in music prior to this. In Session 12 he
became frustrated when one of the younger children did not follow the “rules” when we
sang Galumph Went the Little Green Frog (Traditional, n.d.-a) by putting the frogs back
into the “pond” when they “jumped” out (RJ). This showed Brody was developing the
ability to follow rules-based experiences and was now expecting other children to do the
same.
5.8.4 Late-intervention (Sessions 13-19)
In this period of the intervention a general positive effect of the TI sessions was
becoming increasingly evident. According to my observations of children’s reactions,
the music lessons, as well as the children’s social connection with me, appeared to
continue to be important for them. This was evident in the excerpts from my journal
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below:
•

Toby came up and hugged me and said, “I missed you”, “Brody” saw me
and simply said with a smile “Ah-sun” and Olivia came to me and said “I
love you Allison. I wish we could have music everyday” (RJ, S16).

•

Julia commented that she’d noticed that at the start the intervention there
were some children who did not “want a bar” of music, but when I was
running late for Session 17, those children were asking “Where’s Allison?”
(RJ).

•

I was greeted by Toby with a big smile, Olivia, David and Aaron hugged me,
Toby and Dylan wanted to engage in conversation with me, and Brody
wanted to show me the construction he’d made (RJ, S17).

•

Dylan, Brody and Toby wanted to help me unpack, demonstrating that the
children had a sense of involvement and wanted to make their contribution to
preparing for music (RJ, S17).

•

Phoebe had made me a necklace and said she wanted me to keep it. I put it
on and thanked her for making it for me. It was evident by her facial
expression that she was happy that I liked it and wanted to wear it (RJ, S17).

We were able to do more in each session as compared to the early sessions. The
children were able to concentrate for longer periods and cooperate more effectively with
each other, which made it possible to for me to introduce more new experiences in one
session. For example, in Session 13 I successfully introduced three new experiences,
two of which (the rainbow ring and parachute) were very engaging, involving
significant movement and colour (RJ). Examples of the children’s concentration and
ability to cooperate included:
•

Brody and David being able to share sitting on my lap; something that would
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previously have resulted in arguments, tantrums or tears (RJ, S14).
•

Dylan “tolerated me stopping him several times. He wasn’t entirely happy,
but there was no ‘meltdown’, storming off or sulking” (RJ, S15).

•

A number of children engaged in free play with the instruments for around
15-20 minutes, despite us having already done a 30-minute session (SJ, S16).
Brody and Toby explored nearby each other, in parallel, and David and
Phoebe explored both cooperatively and in parallel. During this period the
children were deeply engaged but calm and purposeful (RJ).

•

Variations and changes in participation during this period included:

•

Brody participated directly for a whole session for the first time (RJ, S13).

•

Often the sessions began with only a few direct participants. As I began the
greeting song only two children were sitting on the floor, Olivia and
*_______; Brody, David, Imogen and Phoebe then quickly came to
participate directly (RJ, S14).

•

Toby, who had appeared withdrawn for several weeks, became willing to
interact again. As I sat on the floor singing with the group, Toby turned
around and watched me intently for a few minutes. When I smiled at him, he
gave me a big smile in return. Later as we sang Umbalayo (Davies-Splitter &
Splitter, 2001), he joined the group and we shared a smile and he then sat on
my lap. He seemed relaxed as though he was enjoying the music, although
he did not sing himself (RJ, S16). In Session 19 he participated directly for
the whole session (RJ).

•

Brody and Dylan came to the floor together, wanting to join in with the
greeting song; the first time both boys had done this (RJ, S17). On this
occasion, I had chosen to use two-tone woodblocks, instead of claves, to tap,
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so it was unclear whether Brody and Dylan were interested because they had
seen the instruments and were curious about them.
•

At the Christmas party for the centre, the children moved down to the stage
area to sing. Dylan, who found social contexts uncomfortable, and was
sitting with his mother, asked her if he could go to sit with me. His mother
agreed, and Dylan came over to me, saying, “Excuse me Allison, can I sit
with you?” I replied “Of course you can” (RJ). Dylan watched the children
assembling on the stage:
Researcher:…then later on, someone, I’m not sure if it was Catherine,
sort of beckoned him to come down and he went down on to the
stage…which was amazing…and he was really proud of himself. The
little hello song that you do…when all the children started waving, he
just happened to look at me at that time and I waved at him, and you
could see that, “Ohhh!”...that connection…and that was a big deal for
him.
Julia: And for us too. (Interview)

The examples of participation of different types described above highlight the
ways Brody, David and Dylan, Imogen, Phoebe, and Toby enacted their agency on
various occasions. This took place within the “ecosystem” of the group, involving
interactions between children, between children, educators and the music teacher (Baker
& Le Courtois, 2022, p.435). Children were aware they could make decisions on their
participation (Baker & Le Courtois, 2022) and this appeared to contribute to an
increased willingness to participate.
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5.9 Children’s Oral Language and Communication Across Time
In this section the observed oral language and communication skills of the
children will be discussed across the timeframe of the intervention. Throughout the
intervention, children sought to engage in conversations by questioning (“Why are
you…?”, “Where is…”, “Can you…?”), to demonstrate skills and interests, and share
aspects of their lives. Some children communicated through eye contact, facial
expressions or gestures (e.g. grasping my hand to lead me). Discussing these details will
help provide a deeper understanding of how the children used spoken language and
communication in everyday contexts while attending the Waratah Centre, which will
complement the quantitative results from pre- and post-testing. The discussion is
presented in three sub-sections: early-, mid-, and late-intervention periods.
5.9.1 Early-intervention
From the outset of the intervention, children demonstrated differences in their
speech and preferred style of communication. Olivia and Phoebe were both keen to
engage in conversation with me. Olivia’s speech was clear and easy to understand, she
had a good vocabulary and was able to form complex sentences. Phoebe, the youngest
child participant, was mostly easy to understand. Imogen was quieter and spoke less,
however I sometimes had difficulty understanding her. I had difficulty in understanding
Toby’s speech as his articulation of some sounds was not clear. Aaron, Brody and
Dylan did not speak to me in the early sessions of the intervention, and I observed that
David appeared to use very few words and both the educators and I had difficulty
understanding him (RJ).
From Session 5, changes in Aaron, David and Dylan’s desire to communicate
were evident (RJ). Dylan, who initially found eye contact and social interactions
uncomfortable, began to initiate social interactions by smiling at me (RJ, S5), while
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David sought to contribute his suggestion for a place to tap the beat, saying “head” and
gesturing (RJ, S6). Aaron also began to initiate communication with me outside the
music sessions:
Aaron did not participate in the session much, although he remained with the
group. But when he was in the outdoor learning area and I was packing up, he
came to the child gate and spoke to me (really the first time he has). He wanted
to tell me that he was running. I went into the outdoor learning area and ran with
him and then I said I was going to do the stepping stones. He decided to copy
me and told me to step, pointing to the other end of the stepping stones. When I
went back to finish packing up, he came to the child gate carrying twig with
leaves, and said “tree”. I asked him if it was his tree and he said “Bye”. I
responded “Bye” and he blew me a kiss. I blew him a kiss and said “A kiss for
you too”. He came up to the gate and wanted to give me a kiss. (RJ, S6)
Aaron also began to address me by name, “Ow-sun” and to have short
conversations. For example, he told me he wanted to do a drawing and we talked about
what he might draw (RJ, S7).
5.9.2 Mid-intervention
Imogen, Olivia and Phoebe continued to communicate in the same manner as
they had early on in the intervention and there were no noticeable differences in their
oral language. The frequency and length of Aaron, Brody and Dylan’s conversations
with me continued to increase. Aaron typically greeted me by name and initiated
conversations with me (Julia, Interview; RJ, S8,10). Similarly, Brody greeted me on
arrival and wanted to discuss matters that were important to him. For example, he said
his mother would be picking him up in the afternoon and that he was making pasta
(using play dough and a pasta machine) (RJ, S8) and also told me “I like music!” (RJ,
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S10). Aaron and Brody’s speech sound articulation could still be unclear although the
subject matter and general details were intelligible (RJ, S8).
Dylan communicated with me individually, rather than when other children were
around (RJ). On arrival for Session 8, he asked me if I had brought everything and
whether I would be doing music, then showed me his constructions and told me he
wanted to give me a kiss on the hand (RJ, S8). At the conclusion of another session,
Dylan hovered near me, wanting to engage in conversation (RJ, S10). At this point his
speech was very clearly articulated and almost always easy to understand. His grammar
was generally good, although he had difficulty in correctly using female personal
pronouns, referring to girls or women as “he” (RJ).
“Aaron’s” increasing confidence in communicating was evidenced by him
saying “Mum’s at work”, “I have two hands”, showing me his hands, and “I have
shoes”, pointing to them (RJ, S11). In additional to the increase in his use of spoken
language, he was making eye contact, showing more animated facial expressions and
appeared proud of his developing skills (RJ). David was also communicating more,
although not always with spoken language. For example, he requested assistance to help
him as he worked on a puzzle by making eye contact and showing me what he needed
(RJ, S12).
It should be acknowledged however, that the growing confidence to
communicate evident in Aaron, Brody, David, and Dylan may have resulted from their
growing familiarity with me. It was also possible that some children were speaking or
communicating more confidently at home, although in the case of Aaron and David,
educator reports from conversations with parents indicated similar patterns of the use of
oral language and communication in the home and ECEC environments.
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5.9.3 Late-intervention
In the latter part of the intervention, changes in the oral language abilities of two
children, Aaron and David, were observed. These are discussed below and supported by
evidence from the Researcher Journal and interview with educator Julia. The oral
language abilities of other children were similar to the middle period of the intervention.
At the conclusion of Session 14 I had a long conversation with Aaron (RJ). On
this occasion, as he regularly did, he wanted to help me pack away and move everything
to the hallway outside the Wombat Room. We had put the second last box in the
hallway and there was one remaining in the EOR. As we stood in the hallway I said to
him “Okay, now we’ve put that box outside can you come back in and we’ll get the last
one?”. He came back in (to the Wombat Room) and then went straight outside, picked
up the last box and brought to me” (RJ). I recorded my surprise that Aaron had
remembered what to do, as I had not previously asked him to do something this
complex (RJ). This demonstrated that Aaron was able to remember and independently
carry out my suggestion; providing evidence of his understanding and ability to store
and use items in his working memory.
After the conclusion of the intervention, Julia highlighted the development of
David’s speech and his desire to communicate, relating a conversation she had had with
his mother. She had asked whether he was speaking much at home because she said she
was “struggling to clearly understand what he’s saying, but he’s trying so hard and his
sentences are getting longer and some of the words are muffled” (Interview). I also
found some of David’s speech difficult to understand but there were usually key words
that were intelligible, enabling us to converse (RJ). This showed David’s strong
communicative intent, increased vocabulary and understanding of the processes of
conversations.
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Aaron’s speech also continued to develop during this period, becoming clearer
and more intelligible (Julia, interview) and he was using speech for a wide range of
purposes (RJ). I observed him in the outdoor learning environment playing with small
coloured boats at the “creek”. He put the boats at the high end of the creek so they could
float down the slope and described what he was doing with them, saying “Two red
boats, one yellow” and then “Red is…” (RJ). He had not used his finger to count them,
but had done so in his head. He was not speaking to me but engaging in private speech
(talking aloud to himself – after Vygotsky, 1978) to plan his play scenario. Another
example of the “explosion” of Aaron’s speech and understanding occurred at the centre
Christmas party. All the adults were wearing sticker name tags. After greeting Aaron’s
parents, Aaron appeared fascinated by the name tags and wanted to swap them around
until I was wearing all of them. He pointed to each one saying, “Whatzis say? Whatzis
say?”, appearing to understand that the writing represented a word or name (RJ). Aaron
was very animated engaged in this conversation, repeating his question several times
(RJ). This anecdote highlights the significant development in Aaron’s confidence in his
ability to participate in conversations and engage socially.
Another relevant line of analysis related to communicative musicality
(Trevarthen & Malloch, 2000, 2018), which referred to musical interactions between
infants and primary caregivers that were communicative in nature. Similarly, structures
and features of the musical activities in the TI sessions involved the teacher and children
becoming “partners in a musical dialogue” (Malloch, 1999, p.32). This concept could be
applied to Aaron and David, who experienced oral language difficulties, as these types
of musical experiences may have provided prototypes of communicative and
conversational exchanges that helped support their oral language development
(Trevarthen & Malloch, 2018).
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5.10 Children’ Musical Skills Across Time
This section details the development of the children’s musical skills throughout
the TI intervention, which is important to gain insights into whether there were
substantial links between the development of specific musical skills focused on in the TI
program and subsequent oral language development, The music skills discussed are: (i)
beat synchronisation, (ii) ability to control dynamics, (iii) achieving collective musical
goals, (iv) repeating a short rhythmic motif, (v) pitch matching (singing), (vi) general
listening skills, and (vii) rehearsal and improvisation.
5.10.1 Beat Synchronisation
At the start of the intervention, all of the children with the exception of Olivia,
were not able to synchronise to a beat using body percussion or when playing an
instrument. Aaron, Brody, David, Dylan and Toby had the greatest difficulty,
particularly when we played the gathering drum. They appeared almost unaware of
anyone else around the drum, and their “beat” was very fast and uneven. When I
modelled playing the gathering drum at different tempi, Aaron, Brody, David and Toby
were not able to adjust their playing to play more slowly (RJ).
Each session provided practice in playing the Drum Song (Cameron, 2014),
where I modelled contrasts of tempi. During the early phase of the intervention the
children began to demonstrate the ability to sustain a steadier beat (all children, RJ, S6).
The echo song Hey Everybody (Fairbairn, 2005), involved played the beat on claves
through the verses, with a contrasting rhythm in the chorus. The first time we sang the
song we sat in a circle and I gave out a pair of claves (or rhythm sticks) to each child
(RJ, S6). I reminded the children that we were going to tap the beat as we began the
song, modelling this for the children and providing encouragement for their efforts. The
children were focused, interested and were mostly able to keep a steady beat in the
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verses and attempt the contrasting repeating rhythm of the instrumental chorus (RJ, S6).
By the middle period of the intervention the children were able to play a
relatively steady beat when playing at a moderate tempo or when playing with quiet or
moderate dynamics, however most of them were not yet able to maintain a steady beat
playing loudly or playing at a fast tempo (RJ, S8-9).
5.10.2 Ability to Control Dynamics
An element of the TI program was to incorporate opportunities to experience
and explore dynamics through various music activities, with the aim of helping children
develop awareness of this music concept. One of the regular experiences included
playing the gathering drum while singing a drum song and attempting to create contrasts
of loud and quiet, which was facilitated in a playful way by the teacher. Although
children’s level of control over the volume of sound produced was likely to be
influenced to by developmental factors including self-regulation, analysing children’s
responses over time also provided insights into the intersection of what might be termed
“emergent musicality” and broader developmental progression.
During the early period of the intervention most of the children played the
gathering drum extremely loudly (RJ). Through discussion, modelling, practicing
contrasts of loud and quiet dynamics, focusing the children’s attention on imagining we
were different animals (E.g. Can we play like we are quiet little mice?), Brody
demonstrated the ability to play quietly for short periods (RJ, S5-6).
By the middle of the intervention, the children were collectively able to play
quietly for short periods (RJ, S8). Later in the intervention I noted that when we
repeated playing the drum song quietly, the children were able to refine their playing
and were able to control the dynamics more effectively on the second playing (RJ, S14).
I also observed changes in the children’s response to bringing out the gathering drum
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when compared to the early part of the intervention. “When the big drum comes out,
everyone wants to play quite loudly, but once they’ve had a chance to do this they are
responding very well to being asked to stop (RJ, S14). At the end of the intervention,
the children, with the exception of Brody, were able to sustain playing quietly
throughout a song (RJ, S19). Brody was able to do this for part of a song, but not
continue to play quietly from beginning to end (RJ, S19).
5.10.3 Achieving Collective Musical Goals
Part of the “game” of playing the gathering drum was to start and finish playing
together. At the outset of the intervention Brody and Dylan were not able to wait for me
to count in the drum song to begin playing, or stop in unison at the end of the song.
Aaron and David were able to do this to some extent, while Imogen, Olivia, Phoebe and
Toby were very focused on trying to achieve this (RJ, S1-4). It then became evident that
Brody was becoming more aware of the goal of the game and was able to control his
playing to stop only slightly after the other children (RJ, S5-6). Over time, the
children’s ability to work as a musical group and starting and finishing together
improved. To encourage the children to stop at the end of playing the gathering drum or
xylophones, I would ask them to make “caterpillars” (antennae) with their mallets. From
Session 8 the children were able to do this quite effectively. Julia described this change
from the start of the TI intervention “Remember they had their drum (referring to the
gathering drum) and they were beating on the drum, and we were like ‘Guys! Stop, stop,
stop!’. And now when you say to them, ‘Be caterpillars’ and they can regulate
themselves enough to stop” (Interview).
By mid-intervention, Brody showed he was consolidating his understanding of
“musical rules” (starting and stopping playing together). As we played the drum song in
Session 12 he became irritated that a younger child in the group was not following the
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“rules” (RJ). He was also able to stop at the end of a xylophone song, although it was
still challenging to get his attention when the instruments were first given out (stopping
in preparation to play together) (RJ, S12).
5.10.4 Repeating a Short Rhythmic Motif
Listening to, remembering and repeating a short rhythmic motif was a regular
part of the sessions. In the greeting song, Hello Allison (Cameron, 2017), which we
sang at the start of each session, I would sing “Hello (child’s name)”, tapping the
rhythm of the syllables of the words using a pair of claves. The child would then sing or
chant back “Hello Allison”, tapping a pair of claves, before passing the claves to the
next child in the circle. This rhythm is shown in Figure 32. The echo song Hey
Everybody (Fairbairn, 2005) also had a repeated four-beat rhythmic motif in the chorus,
which we tapped.

Figure 31: Hello Allison Rhythm
Hello Allison Rhythm

Hel – lo

Al - li - son

Note. The simple rhythm, using crotchets and quavers, for Hello Allison, which was
sung at the beginning of each session, is shown in this figure.

As we sang and tapped Hey Everybody (Fairbairn, 2005) for the first time, I
prepared the children for the change from the beat to the rhythm by saying “now it’s
going to change”. I modelled and described the rhythm, saying “wait, tap-tap, tap”,
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accompanied by a gesture of open arms to indicate the rests (silences). The rhythm
pattern, which was played four times, is shown in Figure 33. The children followed my
gestures as they played (RJ, S6). Most of the children were able to tap the short
rhythmic motif with some accuracy, and David was able to independently tap an
approximation of the motif. Aaron was not able to do this independently, but enjoyed
Catherine assisting him doing with this (RJ, S6). This highlighted the importance of
providing the appropriate level of support and scaffolding to meet individual children’s
needs, in order to enable them to participate as fully as possible.

Figure 32: Rhythm Pattern in the Chorus of Hey Everybody
Rhythm Pattern in the Chorus of Hey Everybody (Fairbairn, 2005)

Note. The chorus rhythm, made up of a minim rest, pair of quavers and crotchet, is
shown in this figure.

By the middle of the intervention, Imogen, Brody and David were able to tap a
rhythm approximating the Hello Allison rhythm in response to my greeting and Olivia
was now able to tap the rhythm accurately (RJ, S10). During this period the children
developed greater consistency in accurately replicating this familiar rhythm (Phoebe,
RJ, S11). Aaron’s confidence appeared to increase, as he attempted to tap the rhythm
with encouragement (RJ, S11) and Brody was able to sing Hello Allison with the
correct rhythm (RJ, S12). Imogen and Phoebe correctly tapped the rhythm of the
syllables (Imogen, RJ, Session 18-19; Phoebe, RJ, S19).
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In Session 11 I introduced a listening game where I played a short, unfamiliar
rhythm on the drum (RJ). The children needed to wait, listen and copy the rhythm.
Olivia and Phoebe were able to correctly copy the first rhythm, shown in Figure 33, and
Phoebe repeated this rhythm several times, demonstrating the accuracy of her recall
(RJ). David also attempted to copy the rhythm (RJ). The ability of the children to wait,
listen and reproduce an unfamiliar rhythm pattern provided evidence of the
development of active listening skills which many music activities require.
Figure 33: First Rhythm in Listening Game
First Rhythm in Listening Game

ta

ta

ta - te

ta

Note. This figure shows the first simple rhythm, consisting of crotchets and quavers,
played in the listening game, introduced using French time names.

5.10.5 Pitch Matching (Singing)
The pitch pattern in the greeting song as I sang to each child “Hello (child’s
name)” was soh, mi, soh, me, and the pitch pattern in the response of Hello Allison was
soh, mi, soh, soh, mi. I scaffolded the children’s responses by singing with them.
Initially some children responded by speaking but over time the children began to copy
and explore their singing voices (RJ). Gradually their confidence in singing had
increased, and in Session 10 Imogen, Brody, David and Olivia all sang back to me (RJ).
David’s pitch was quite accurate with reasonably clear articulation of the syllables (RJ,
S10-11) and Phoebe demonstrated accurate pitch (RJ, S12). Although Brody’s pitch was
not yet completely accurate at this time, he was able to sing with an approximation of
the soh-mi interval (RJ, S12).
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5.10.6 General Listening Skills in Music
Early in the intervention I used echo songs with recordings as using songs with
recordings with instrumental introductions was more successful in getting the children’s
attention to focus on getting ready to sing (RJ). The introduction of Oo-a-lay-lay
(Traditional, n.d.-g) was the first a cappella (unaccompanied) echo song we sang. (RJ,
S14). I recorded that the children “were now able to listen so much better. They are able
to be quiet and wait, to take in phrases. Earlier on this would have been challenging to
achieve, as transitions and the beginnings of new activities could trigger noise and
arguments between the children (RJ, S14).
5.10.7 Rehearsal and Improvisation
Each child had opportunities to improvise throughout the intervention; from
playing their own rhythm on the djembe in the goodbye song each week, playing a song
on the xylophone to having opportunities to play the instruments in an unstructured
context (RJ). Children were able to rehearse and extend upon the skills they had
developed by watching and copying my modelling, or through watching their peers.
Examples of this include:
•

Dylan chanted, “Along came Mr Crocodile, as quiet as can be” as he played
and Aaron played his own song (RJ, S8)

•

Brody improvised a xylophone song, running his mallets up and down the
bars of the xylophone (glissandi), saying “This is the water” (RJ, S13). Two
weeks previously the xylophones represented the water in the Under the Sea
composition and I had modelled playing a glissando. Brody had recalled this
and showed his ability to incorporate this into his own music-making (RJ,
S13).

•

We sang Row Row Your Boat (Traditional) as we accompanied ourselves
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playing an ostinato on the xylophones. I improvised new verses, playing
with rhyming words (E.g. Row, row, row your boat, gently up the creek. If
you see a mousie, don’t forget to squeak). Brody then called out “Do a
dinosaur!”, so I sang “If you see a dinosaur, don’t forget to roar” (RJ, S12).
Brody appeared to understand from my variations that we could play with
the language by inserting a new word.
•

Olivia asked to be called Ariel, Toby sang “Hello Dylan” to Dylan, instead
of singing “Hello Allison”, and seeing this Phoebe then sang “Hello David”
to David (RJ, S17).

•

In unstructured play with the musical instruments, Aaron was playing a
glockenspiel. He picked up the mallets and began to play the bars
individually and then played a series of glissandi (RJ, S17). In previous
sessions he had ‘deconstructed’ the instruments, taking the bars off and
lining them up (RJ, S8). His musical play in Session 17 appeared to result
from his regular observations of the other children and me, over the period of
the intervention.

•

On the day of the centre Christmas party, a rehearsal was held. I was asked
to play the recording of Hey Everybody (Fairbairn, 2005) to attract the
children’s attention to move to the stage. Aaron was near my laptop and
speaker, and as the song started he began to sing along (RJ). I had previously
observed him watching me and mouthing the words in Session 10, however
this was the first occasion I had seen him singing independently (RJ).

•

Toby was observed practicing singing Hello Allison and tapping the rhythm
with a pair of claves. David then copied him (RJ, S18).

•

Julia observed the children spontaneously rehearsing their favourite songs in
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the outdoor learning area as they played. She described the children’s
engagement with this singing, saying “They love it, the music, the way I hear
it in the playground” (Interview).
5.11 Music Experiences Embraced by Children
Learning experiences that were engaging for the children are outlined below, in
order to help identify whether there are particular music experiences that may help
promote oral language development. The music experiences are grouped into: playing
musical instruments, movement and dance, singing, games, and rhythm notation.
Following this, experiences the children did not engage with are discussed.
5.11.1 Playing Musical Instruments
Julia identified that having a range of musical instruments available for the
children engaged them, saying “I think they just like getting their hands into each and
every thing” (Interview). She highlighted that the opportunity to try instruments was
interesting and that these experiences had helped the children refine their skills, “…the
way they’re using musical instruments now…they have so much respect for the
instruments” (Interview). The impact of these opportunities was reflected in comments
Dylan’s mother made to me at the centre Christmas party, when she told me the Dylan
had come home each Friday, telling her the instruments he had played that day at music
(RJ).
5.11.1.1 Gathering Drum. Playing the gathering drum, with the focus upon
stopping and starting together and playing at different tempi and at different dynamic
levels was consistently engaging for all the children (Julia, interview; RJ)
5.11.1.2 Un-tuned Percussion. The children were curious about simple untuned percussion instruments, such as egg shakers and claves. and engaged in using
them as an accompaniment while singing familiar songs such as Shake My Sillies Out
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(Raffi & Simpson, 1977) (RJ, S1)
5.11.1.3 Tuned Percussion (xylophones and glockenspiels). Julia commented
how much the children engaged with playing the xylophones, saying “Ohhh…they love
the xylophones”, noting that the large size of the instruments made them particularly
appealing (Interview). This suggests that the children recognised the instruments were
‘real’ rather than toys. The children responded to the structured and unstructured aspects
of playing the instruments; singing familiar songs while playing an ostinato as an
accompaniment and improvising their own composition while the other children
listened.
5.11.1.4 Composition-storytelling. The children engaged deeply in these
experiences and appeared to derive great satisfaction from them (RJ). Example of these
composition activities were Under the Sea (Sessions 10, 11, 14, RJ, S10-11,14) and In
the Bush (RJ, S15-16). Julia describes the children’s engagement with these
experiences, saying “…especially the one where you say “We’re walking…”, or the
waves, you do the waves…You know the one I’m talking about. You get the children to
stop and think “Okay, you guys are the waves, or ‘You guys are the birds’, or ‘You guys
are the snakes’ ” (Interview). The children appeared to enjoy the opportunities for
decision making (E.g. what instrument would be suitable to be a snake), and the
combination of music and storytelling to creative a narrative-dramatic and musical
performance. Additionally, some children appeared to relish the sensory experience of
composition. I observed, for example, that Dylan showed real pleasure, “enjoying the
sounds of the instruments and the physical experience of creating sound” (RJ, S15).
5.11.1.5 Exploration with Instruments. Providing opportunities to explore the
instruments in an unstructured way was particularly engaging for those children who
found being part of a group more challenging. Once the children had had sufficient
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experience with the instruments in a more structured context, they were able to
“practice” and extend their skills, sharing the instruments and talking about what they
were doing with their peers (RJ, S17).
5.11.1.6 “Goodbye” Drum (djembe). Despite the simplicity of this activity, all
the children engaged enthusiastically in this experience regularly throughout the
intervention. They appeared to enjoy not just playing the djembe, but the opportunity to
improvise their own rhythm. Frequently, the children who were more likely to move
away from the circle towards the end of the session would return immediately when
they heard me begin the song, chanting and tapping “Knees, hands, knees, hands”
(David, RJ, S8).
5.11.2 Movement and Dance
5.11.2.1 Structured Dances. The simple circle dance and song, We All Walk In
(Bainger, 2007), engaged the children, particularly as there were many ways it could be
varied. Early in the intervention when Brody and Dylan appeared to be suspicious about
music, they became more engaged when I drew upon their interest in dinosaurs to
incorporate into this song and dance (Session 3, RJ). John Kanaka (Traditional, n.d.-d),
a sea shanty which I sang and accompanied with a circle dance featuring body
percussion movement to accompany, was very engaging for David, Dylan, Imogen,
Olivia and Phoebe (RJ, S8). The children were able to recall the words and movements
and could perform parts of the dance independently after having only performed it a few
times (RJ, S10). Other structured dances the children engaged enthusiastically in were
The Clare Jig (Traditional, 2005) (RJ, S16) and The Keel Row (Anderson, 2014) (RJ,
S18). These children appeared to enjoy the social experiences these dances provided
5.11.2.2 Creative Movement. Performing creative movement to Aquarium,
from Carnival of the Animals (Saint Saëns, 1886), which I introduced as music about
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being under the ocean, involved children moving to this evocative music using coloured
scarves. The children “became” different sea creatures and the children immediately
engaged with this imaginative play with music (RJ, S8).
5.11.3 Singing
5.11.3.1 Echo Songs. Echo songs were highly engaging for the children from
the introduction of Hey Everybody (Fairbairn, 2005) in Session 6 (RJ). Julia also noted
how stated, “they did like the repetitive songs, the echo songs…yes, they love those”
(Interview). Hey Everybody (Fairbairn, 2005) and Umbalayo (Davies-Splitter and
Splitter, 2001), both of which were recorded, and Oo-a-lay-lay, an unaccompanied
traditional Polynesian song (n.d.-e), engaged the children and were frequently requested
by them (Brody, RJ, S11; Brody, David, Imogen, Olivia, Phoebe, RJ, S12-13,15-16).
5.11.3.2 Greeting Song. Although a very simple introductory song, Hello
Everyone (Cameron, 2017), was consistently engaging for David, Imogen., Olivia and
Phoebe, as well as other children who attended music but were not part of the study
(RJ). Dylan typically chose not to come to the circle for this, while Aaron, Brody and
Toby’s responses varied from week to week. I noted that it had “amazed me…how such
a simple greeting is so loved by the children and they don’t tire of it. They seem to
enjoy having their name in a song and feeling special” (RJ, S19).
5.11.3.3 Games.
•

Simple playful singing and movement games involving the use of coloured
scarves. These were the Peek-a-Boo song (Traditional, n.d.-h) and Jack is
Hiding (Traditional, n.d.-c). Both these games were particularly enjoyed by
Aaron, David, Imogen, Olivia, Phoebe and Toby (RJ, S4).

•

The singing and movement game singing Galumph Went the Little Green
Frog (Traditional, n.d.-a), using a lycra sheet to represent a pond and soft
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frog toys was very engaging for all the children and requested by children
(RJ, S5,12).
•

The singing game The Children are Going to Sleep (Cork, n.d., S4) was
initially challenging for the children due to the turn-taking required, however
the children were engaged by it.

•

The children also engaged with games and songs involving the use of the
rainbow ring and the parachute (Julia, Interview).

5.11.4 Rhythm Notation
The introduction of pictograms to represent the rhythm notation of Twinkle
Twinkle Little Star (Traditional, n.d.-i) (shown at Appendix K) was particularly
engaging for David, Olivia, Phoebe and another child not participating in the study (RJ,
S17). Olivia was very interested in the concept of touching each of the star images as
we sang, requesting that we repeat this. Her interest subsequently drew other children to
join us to see what we were doing (RJ).
5.11.5 Aspects of Sessions the Children Did Not Engage With
While most aspects of the TI sessions were engaging and interesting for the
children, there were two experiences to which the children responded with low levels of
interest and engagement. These were: (a) walking the beat, and (b) an active listening
experience with The Viennese Musical Clock from the Hary Janos Suite (Kodály, 1927)
(RJ).
5.11.5.1 Walking the Beat. This was introduced in Session 14 and repeated
several times. David, Imogen, Olivia and Phoebe, as well as two other children who
were not part of the study, participated directly in the experience each time, appearing
very engaged. Aaron, Brody, Dylan and Toby however, did not chose to participate
directly and showed no overt interest, such as turning around from the play tables to
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watch, at any time (RJ).
5.11.5.2 Active Listening. The Viennese Musical Clock (Kodály, 1927) was a
listening experience was introduced in Session 17 and involved an introduction, a short
listening (one minute) lying on the floor, followed by a scaffolded discussion. The only
child who sought to engage with the experience was Olivia, while the other children
wanted to engage in other play experiences available in the room. As the other children
played, the noise in the room rose, making it difficult to Olivia to hear. The experience
overall did not appear to have been successful. I had intended to repeat it to see if a
different response was elicited. At the following session time was limited and learning
space was quite hot (it was summer) however, so I decided not to repeat the experience
and focus instead on the other more familiar and successful activities (RJ). As it was not
possible to repeat this, it is unclear whether the skills required for active listening may
have been above the ZPD of most of the children.
5.11.6 Summary of Engagement
Most of the music experiences provided in the TI program appeared to be
engaging for most children, although some experiences were particularly consistently
embraced. These were: singing echo songs, songs incorporating children’s names,
playing instruments, and musical games. The repetition of specific activities in the
program, frequently in response to children’s requests, did not appear to lessen their
engagement. Indeed, repeating familiar repertoire not only provided the children with
opportunities to practice and consolidate their learning, but also reinforced a sense of
predictability and routine.
5.12 The Effects of the TI Program on the Waratah Centre
Here, the various effects that were observed are detailed. Firstly, effects were
observed upon other children who attended the centre but did not participate in the
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study, and secondly, effects were observed upon educators’ practices. The final effect
related to a request to continue the TI program beyond the period of the intervention.
5.12.1 Effects upon Other Children Attending the Waratah Centre
Although the focus of the study was upon the effects of the TI program upon the
oral language skills of the child participants, the child participants’ engagement with
music extended beyond the sessions, unexpectedly influencing the younger children
attending the centre. Julia described this, saying “I hear the songs in the playground
from the younger children…so the older children sing them in the playground and the
younger children will sing along in the playground as well” (Interview). The older
children apparently sang the songs as an accompaniment to their play and the younger
children had learnt those songs from their older peers, by being present in the
playground and hearing them. Not only did the younger children learn the songs from
the TI sessions, but the older children’s singing also appeared to have an effect upon
Julia. “I have become familiar with the songs, I find myself singing along with the
children in the playground” (Interview). Julia’s described the children’s engagement
with this singing, saying “They love it, the music, the way I hear it in the playground”
(Interview).
In addition to “teaching” the younger children the songs from the TI sessions,
Julia related the way the older children provided role models of how to play instruments
such as tapping sticks for the younger children. “Even the children that don’t generally
come to the music class, that might sit back and watch, or aren’t here on the day, are
watching the other children, and they assimilate to the group as well” (Interview).
5.12.2 Effects Upon the Educators
Educators identified effects from the TI sessions upon their own practices. These
effects related to educators developing greater confidence to incorporate musical
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instruments (un-tuned percussion instruments) into their music activities. Julia reported:
I’m using the tapping sticks, which is something I wouldn’t have used musical
instruments three or four months ago, but I’m using tapping sticks now, and I do
what you do, I demonstrate the ‘caterpillars’, and do sing your songs and I really
enjoy using them. Whereas three or four months ago there’s no way I would
have gone close to tapping sticks…(Interview)
Julia’s comments highlighted the increase in her confidence to use instruments
in her music programming. Julia’s increased sense of self-efficacy appeared to result
from learning new skills and increased confidence in the children’s understanding and
skills about how to use and play musical instruments. Similarly, early in the
intervention, Andrea had told me that she had begun to conduct short music sessions
with the children, using instruments, which had not previously been done (RJ). Julia
highlighted that she felt more confident to use instruments with the children because
playing them had been “role-modelled to them several times on Friday, during the
music lesson”. Furthermore, Julia identified changes in the children’s understanding of
playing musical instruments, saying “…and the way they’re using the musical
instruments now. The tapping sticks especially…they have so much more respect for
the instruments…they do!” (Interview). As previously discussed the younger children
were learning how to handle and play the instruments from the older ones, this appeared
to help the educators feel confident that they could lead these types of musical
experiences successfully because the children understood what to do.
Two events at the Waratah Centre provided evidence of the increase in
educators’ confidence in engaging in music experiences with the all the children in the
centre. The first was when the Chief Executive Officer (CEO) and three senior
managers from the childcare organisation to which the Waratah Centre belonged visited

245

the centre. This visit took place after the TI intervention and post-testing had been
completed. Julia (interview) stated that one of the educators, Catherine, had suggested
they conduct a short music session with the children for the CEO and managers to
observe:
I did about a 20-minute music group with them and it was beautiful, it was
absolutely beautiful…It was awesome. We had the tapping sticks out, we sang
Hey Everybody, we sang Inanay, ‘cause that’s something we sing…but um, the
all, I couldn’t believe it. But even the younger ones that are inside, that don’t
generally come out to the music group, a few of them filtered into that outdoor
area and that sat down in the group too. It was such a huge difference from at the
start.
Researcher: And did they join in, like…
J: Tapping sticks and everything!...it was great, it was so good to see!
R:…it sounds like you felt you were confident to do that with the hierarchy…
J: …and I thought ‘Oh alright, let’s give it a go’, and it was awesome…I was on
cloud nine a bit that afternoon, let me tell you…I must admit the hierarchy did
compliment, and it was awesome, because one in particular had come down in
the early stage and had seen a Friday afternoon before you started, and yes, it
was quite hectic. Then all of a sudden, she said that it was awesome to see the
improvement in the children as well.
Julia’s anecdote emphasises that the educators felt more capable and confident in both
their own, and the children’s, abilities.
The second event was the centre’s Christmas barbeque, to which all the families
were invited. I was invited by Jenny and she asked if I would demonstrate some of the
music activities I’d done, with the children’s help, for the families (personal
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communication). Catherine was largely organising the children’s performances for the
families and it was decided that the staff would lead the music performances, but would
include Hey Everybody (Fairbairn, 2005). This provides further evidence of the
educators’ increased confidence in leading musical experiences with the children with
an audience present.
5.12.3 Continuation of the TI Program
At the conclusion of the intervention, Jenny felt the effects of the TI sessions
upon the children had been so positive that she wanted to seek funding from the centre
management in order to continue the program (personal communication; Julia,
interview). This was approved and TI sessions were continued at the Waratah Centre for
one year following the TI research study. This provides evidence of the social validity
of the research (Luiselli & Reed, 2011) because the outcomes of the intervention were
of value to stakeholders (Wolf, 1978), helping demonstrate the trustworthiness of the
research (Nutt Williams & Morrow, 2009).
5.13 Summary and Conclusion
The summary and conclusion is made up of four sections. The first summarises
the context for the study and factors that influenced the implementation of the
intervention. Secondly, the children’s participation in the TI sessions is addressed, and
thirdly, the results of the case study, with regard to children’s oral language
development and musical skills are summarised. Finally, the effects of the TI program
upon the centre are addressed.
5.13.1 The Context and Implementation of the TI Intervention.
5.13.1.1 Context for the Centre. Eight children participated in the case study
and 19 music sessions were conducted over a five-month period in the Waratah Centre,
which was located in an area of very low socio-economic status. Three children in the
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group had Autism that affected their oral language development. A fourth child had also
been assessed as likely to have disabilities affecting his oral language, learning and
behaviour, however had not been formally diagnosed at the time of the intervention. A
high proportion of children attending the centre, including those participating in the
study, had experienced trauma and had significant difficulties with self-regulation. The
centre itself was undergoing a period of great change, employing educators on a
permanent, rather than casual, basis, in order to create a more consistent routines for
children.
5.13.1.2 Children’s Oral Language Skills Prior to the Intervention. The pretest results of PA in the CTOPP-2 were mostly in the Below average and lower part of
the Average bands, whereas the PM results were heavily skewed towards the Very poor
band, with a significant number of children below the 1st percentile rank. The
discrepancy between PA and PM lends support to literature reviewed that shows
children from low-SES backgrounds are at greater risk of language-based memory
difficulties. Five parents reported having concerns about their children’s speech
development and five also reported that other adults found their child’s speech
sometimes hard or hard to understand.
5.13.1.3 Implementation of the TI Sessions. During the early weeks of the
intervention, the time and location to conduct music was changed several times. A
regular pattern was established from the fifth session, where music was conducted after
the children had lunch and relaxation in a separate space from the Wombat Room. As
younger children were sleeping in the Koala Room at that time, the child participants
needed to remain in the lunch/relaxation space, so as not to disturb the younger children.
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5.13.2 Children’s Participation in TI Sessions
5.13.2.1 Participation and Attendance. The child participants’ attendance at
the Waratah Centre ranged from 14 to 18 sessions, with a mean attendance of 16.69
sessions. Participation in a TI session was defined as the period that a child remained in
the room during music, whether participating directly in the group or not, and overall
the participation rate was very high with mean participation being 16.5 sessions.
Initially educators were worried the children could not be able to cope with the
TI sessions. The first sessions were shortened and a simple lesson plan was
implemented with limited variation to help the children learn the music routines and
become familiar with the teacher. Although the children appeared interested in music,
initially several boys appeared somewhat suspicious of the teacher and of being
involved in music. All but two children had difficulties with social skills and selfregulation. Tantrums, tears and sulking were common reactions when children needed
to take turns or share. It took several sessions to determine the most appropriate time
and venue for music. From Session 5 music was held after post-lunch relaxation in an
enclosed outdoor learning space. The children needed to remain in this space because
younger children were sleeping inside, so quiet play experiences were set up at the
tables for children who did not wish to join the group. This arrangement was highly
effective because children were able to exercise choice about whether to participate
directly in the TI sessions or not and had an alternative that was pleasing to them, if they
chose the play activities at the tables. Two different modes of participation were
identified; termed direct participation (participating fully in the group) and
participation from a distance (watching or playing at the tables). Children who
participated from a distance did not necessarily learn or develop less than those who
participated directly, which was evident in how well they knew the musical repertoire
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and the changes in their speech and language interactions. By determining the amount
of direct participation themselves, children with sensory or behavioural difficulties were
also able to regulate their responses, and over time the amount of direct participation
increased. By valuing and respecting children’s agency, music was delivered flexibly to
meet their social, emotional and learning needs, to which children responded positively.
5.13.2.2 Children’s Engagement in TI Sessions. Although most of the children
initially had difficulties with some aspects of the TI sessions, they were none-the-less
interested in the range of music experiences and once familiar with the routines and
content of the sessions, the level of engagement continued to increase throughout the
intervention. Most of the children engaged with the majority of the program. The
experiences most strongly engaged with were: (i) singing echo songs, (ii) playing
musical instruments, particularly tuned percussion and drums, (iii) music games, (iv)
composition/storytelling activities, (v) structured dances and creative movement, and
(vi) free exploration with the instruments. Throughout the intervention, children
frequently requested repetition of favourite echo songs, music games and
composition/storytelling activities. Two activities most of the children did not embrace
with enthusiasm were walking the beat and active listening.
5.13.2.3 Building Relationships. As the Waratah Centre was undergoing a
period of significant change in staffing, the children were adapting not only to the
introduction of the TI sessions, but also forming relationships with new staff. After the
initial period of wariness, the children began to form warm relationships with the music
teacher. Children smiled, made eye contact, greeted and hugged the teacher, and sought
to assist with unpacking and packing up. Music appeared to provide a social structure
that facilitated the development of respectful and reciprocal relationships. This was
further enhanced by the music teacher spending time in the playground talking to the
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children, getting to know them, which assisted them to trust the music teacher. Music
also appeared to provide a ‘softening’ effect at the centre during a period the centre was
undergoing significant change.
5.13.3 The Development of Children’s Skills
5.13.3.1 CTOPP-2 Post-test Results. In PA, the Elision and BW results were
quite mixed, with some children making gains, some unchanged and some being lower
than the pre-test. In contrast, the SM results were strong: five children’s results
improved, four of these making strong gains. Three children’s post-test was lower than
the pre-test, however only one showed a substantial decrease. In the PACS, four
children made strong gains and four were slightly lower than the pre-test. In the PM
subtests: seven children made gains in MFD (six of these were good gains) and six
children made good gains in NWR. In the PMCS seven children improved upon their
pre-test and the eighth child showed a small decrease. The pre-test showed that four
children had clinically significant discrepancies between PA and PM (weakness in PM)
(Brody, David, Dylan and Toby). At post-test these were no longer evident, however
one child now showed a clinically significant weakness in PA in the post-test (Dylan).
5.13.3.2 Children’s Oral Language Skills. Two girls were quite capable and
confident communicators. The rest of the children had quite poor speech, including one
child who had only recently begun to speak and mostly used gestures and single words.
Two other children also had limited speech and were hard to understand. Initially some
children did not speak to me at all. The most notable change was a very strong increase
in communicative intent amongst the children with the poorest speech. They initiated
and sustained conversations, their intelligibility improved and the constructions used in
their speech increased in complexity. These changes were particularly evident in Aaron,
Brody, David and Dylan, all of whom had diagnoses of conditions which affected their

251

oral language. The children with autism also began to make greater eye contact. In
addition to developing greater confidence as communicators and improved speech, an
overall increase in engagement and desire to learn throughout the intervention was
evident.
5.13.3.3 Children’s Musical Skills Across Time. The TI sessions used playful
music experiences as the foundation for helping develop children’s musical skills. The
TI teacher modelled and scaffolded fundamental music skills and demonstrated how to
play and handle musical instruments correctly. This helped the children develop specific
musical skills such as beat synchronisation and pitch matching, as well as broader
“musicianship” skills such as working in an ensemble.
Most children, with the exception of Olivia and to a lesser extent, Imogen, had
very undeveloped musical abilities at the start of the intervention. With modelling,
scaffolding and encouragement, the children’s musical skills developed over time.
Initially most children were not able to synchronise to a beat, control dynamics, work
cooperatively in a group and were not confident singers. Gradually most children were
able to: (1) synchronise to a moderate or slow beat, (2) control the dynamics of their
playing to play quietly for a short period, and (3) wait for me to count in, to start and
finish playing together. These skills were developed through playful contexts, similar to
simple games with ‘rules’. Through regular practice with a simple greeting song, the
children’s confidence to sing increased and some children’s pitch matching became
quite accurate. Children developed their skills through opportunities to rehearse and
improvise, and were observed to copy the role modelling of the teacher and peers.
Music rehearsal often took place as children engaged in free play outdoors; as well as
being an accompaniment to play, this rehearsal helped reinforce children’s previous
learning.

252

5.13.4 Effects of the TI Program Upon the Centre
Effects were observed upon younger children attending the centre and educators’
practices. The children sang the TI songs in the playground, “teaching” them to younger
children and modelling other music skills. Educators became more confident in using
simple instruments with the children, noting that the children now “knew” what to do,
treated the instruments with respect and educators could use the techniques observed in
the TI sessions.
The following chapter will examine the second case in the multiple case study,
that of the Banksia Children’s Centre. The second case will provide an investigation of
the implementation of the TI intervention in a somewhat different context, being set in a
different location and with a larger group of children. Together the two case studies will
help build a rich and more complete picture of children’s responses to the TI program
and the effects upon oral language development.
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Chapter 6 Banksia Centre Case Study
6.1 Introduction
This chapter examines the case study of the TI intervention conducted at the
Banksia Children’s Centre, where 20 TI sessions were conducted over the period of five
months. The case investigates how the children of the Banksia Group responded to the
TI sessions, and how their oral language and musical skills developed across the fivemonth period. The Banksia Children’s Centre will be referred to hereafter as the
Banksia Centre.
6.2 Data Sources for the Case Study
The range of qualitative and quantitative data used to inform the case study are
summarised in Table 22 below. The table presents the information on the timeframe, the
sources and the type of data as well as the number of participants for each data type.
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Table 22: Data Sources Banksia Group Case Study
Data Sources Banksia Group Case Study
Data Source

Type of data

Number

Timeframe

Parent pre-intervention
survey

Quantitative &
qualitative

Surveys issued
(n= 17)
Surveys completed and
returned (n=14)

April-May 2017

Personal
communications with
Centre Director and
two educators

Qualitative

n= 3

15 May 2017

Pre-test results CTOPP2 (Wagner et al., 2013)

Quantitative

n=15

Conducted from 519 May 2017

Researcher’s Journal

Qualitative

20 Annotated lesson plans
22 Observational notes
(multiple observations per TI
session)

Attendance record of
TI sessions

Quantitative

1

Completed from 3
July – 20 November
2017

3 July – 20
November 2017

Post-test results
CTOPP-2 (Wagner et
al. 2013)

Quantitative

n=15

Conducted from 20
November20 December 2017

Interview with Centre
Director

Qualitative

1

Conducted 17
December 2017

Note. This table provides information on all data sources, including type of data
(quantitative and qualitative), number of sources and dates data were collected.
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6.3 Context
The Banksia Centre was located in an area with significant levels of
socioeconomic disadvantage. The Socio-Economic Indexes for Areas (SEIFA) provide
measures of socio-economic conditions by geographic areas (ABS, 2018). The 2016
SEIFA data showed that the Banksia Centre was in the 10th percentile for Relative
Socio-Economic Disadvantage, the 8th for Relative Socio-Economic Advantage and
Disadvantage, the 14th for Economic Resources, and the 6th for Education and
Occupation (ABS, 2018).
The Banksia Group was made up of 17 children attending the Banksia Centre, an
Early Childhood Education and Care centre (ECEC) for children from birth to five
years. The children attended the “Koala Room” designated for up to 20 children ranging
in age from four to five years. The centre also had a second room for children between
the ages of two to three-years.
A new Centre Director had been appointed at the Banksia Centre five months
before the intervention. She was familiar with the demographics of the area, as well as
the management and educational structures of the organisation, therefore helping create
a smooth transition with the change of leadership. The educators identified that they had
worked together for several years at this centre (personal communication, Centre
Director, 15 May 2017; personal communication, educators Ivy and Hayley, 15 May
2017). When visiting the centre during the recruitment and pre-testing period,
consistent routines and pedagogical practices were evident amongst the staff. Like the
Waratah Centre, the Banksia Centre used a play-based approach that was guided by the
principles, practices and outcomes of the EYLF (DEEWR, 2009). The children could be
enrolled in long day care or attend for preschool hours (9.00 am – 3.00 pm). The
majority of children in the Koala Room attended between 8.45 am and 4.00 pm.
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Music was included in group time at the centre, which usually involving singing
one or two children’s songs or action songs that were not familiar to me. Some games
played in group time also included chants or songs. Music did not appear to feature
importantly in transitions (RJ). I did not observe musical instruments being used in the
centre (RJ).
6.4 Spaces to Conduct the Intervention (Koala Room)
Some aspects of the physical layout of the Koala Room and furniture
arrangement affected the way the music intervention was implemented:
•

Group time activities were conducted in an area at the rear of the room with
a circular carpet and an interactive whiteboard. The carpet was large enough
for 20 children to sit around, however the size of the area was not large
enough for the whole class to engage in movement experiences, other than
limited locomotor movements. The space was however, suitable for a group
of up to 10 children to engage in movement experiences.

•

The space was insufficient for laying out tuned percussion instruments to
provide 10 children with good vision to see the teacher modelling patterns on
a xylophone.

•

There was limited shelving to safely store musical instruments and other
equipment.

The types of experiences involved in TI sessions, informed by the music
education approaches underpinning TI, required substantial floor area in order to move
freely and safely. It was also preferable to be able to lay out xylophones in such a way
to maximise children’s vision of the teacher so that the teacher could effectively role
model particular skills. Overall the limits of space available made it more suitable to
conduct small group TI music sessions (maximum of 10 children) rather than full class
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groups.
6.5 Arrangements for Conducting the TI Sessions
The arrangements for conducting TI sessions varied throughout the intervention,
to accommodate changes in centre routines and staffing levels. Due to the space and
number of instruments available, and the likelihood that children not participating in the
study might also wish to participate in the TI sessions, I suggested that it was
appropriate to divide the children into two or three groups for the TI sessions. When
small group sessions were conducted, the same lesson plan was used for all groups and
adapted if necessary, to cater for the needs of the children. To fit in with centre routines,
music was conducted at the time children normally engaged in free play outside.
Children could choose to come to music or continue playing. It was possible for any
child attending the centre to access or leave the Koala Room while outdoor play was
taking place, therefore younger children attending the centre could join the TI sessions
and children could choose to leave music at any time. During wet weather, as all
children in the centre were indoors, it was necessary to conduct whole group sessions in
the Koala Room. Transition to School experiences also sometimes necessitated
conducting whole group sessions as the time available to run TI sessions was reduced.
Details of small and whole group sessions are shown in Table 23.
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Table 23:Small and Whole Group Sessions Conducted (RJ)
Small and Whole Group Sessions Conducted (RJ)

Session
number

Small group

Whole group

Whole Group – Free
Play with Instruments

1, 2, 3, 4, 11,
13, 15, 16, 18

5*, 6, 7, 8, 9,
10, 12, 14, 20

17*, 19

9

9

2

Total sessions

Note. This table details which sessions were conducted in small groups (10 children or
fewer) or whole group (between 10 to 20 children).
* Indicates wet weather
6.6 Participants
The Banksia Group was made up of 17 four and five-year-old children (7
female, 10 male) attending the Koala Room. A brief description of each participating
child (under pseudonyms) is provided below followed by details of educators at the
Banksia Centre. These brief descriptions cover information sourced from the preintervention parent survey (PIPS), educator comments and direct observation recorded
in the researcher journal (RJ). The results of the PIPS are then summarised.
Andrew: At the start of the TI intervention, Andrew was five years and two
months old. Andrew knew many nursery rhymes, including Twinkle Twinkle, Baa Baa
Black Sheep, and Five Grey Elephants and he also knew many songs made up by his
grandmother. Andrew’s mother reported that he particularly enjoyed exploring his
creativity through dancing (PIPS).
Chloe: Chloe was four years and ten months of age at the start of the TI
intervention. Chloe’s mother reported that they did not sing or say nursery rhymes at
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home, responding “Why would we sing nursery rhymes? She’s five”, however also
commented that music was important in the home. She stated, “Music soothes the
savage beast. I’ve got four children. When they’re really wound up, I play music really
loud. That quietens them down. They stop fighting”. She also reported that Chloe’s
uncle played the guitar (PIPS).
Clarissa: At the start of the TI intervention, Clarissa was four years and eight
months old. Clarissa knew a number of nursery rhymes, including Twinkle Twinkle,
Ring-a-Rosey, Incy Wincy Spider, Five Cheeky Monkeys, Galumph went the Little
Green Frog, and Round and Round We Go. An adult in the home played a musical
instrument (unspecified) and Clarissa’s mother commented that Clarissa observed and
copied activities that her eight-year-old sister participated in. She also noted that she
was “very perceptive of the activities people are engaging in around her” (PIPS).
Clayton: Clayton was four years and five months of age when the TI
intervention commenced. His parents did not complete the pre-intervention survey.
During the recruitment and pre-testing phases Clayton was observed to be a rather quiet
child. I found his speech was sometimes difficult to understand and observed that his
sentences were around six to eight words in length (RJ).
Damien: At the start of the TI intervention, Damien was five years old.
Damien’s mother reported that she had concerns about his general development and he
didn’t “talk well” (PIPS). Educators reported that Damien had Global Development
Delay (personal communication) and a speech pathologist visited the centre weekly to
conduct speech therapy with him. Damien’s mother reported that he knew a number of
nursery rhymes including the Alphabet Song and Humpty Dumpty. Damien initiated
singing at home every day and sometimes enjoyed moving or dancing to music (PIPS).
Daniel: Daniel was five years and two months old at the start of the TI
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intervention. His mother reported that Daniel had a speech delay and knew some
nursery rhymes, including the ABC Song, Twinkle Twinkle and Old MacDonald had a
Farm (PIPS). Educators commented that Daniel had only recently begun attending
preschool and that he appeared to have delays in social and play skills as well as speech.
He was now attending some early intervention services, although specific details were
not provided (RJ).
Kieran: Kieran was four years and 11 months old when the TI intervention
commenced. His father identified that there were issues that had impacted Kieran’s
development. He had a speech development difficulty and had been referred for speech
therapy. Educators reported that Kieran had selective mutism and that while his
receptive language was quite good they had difficulty understanding him (RJ). Kieran’s
father reported that he did not know any nursery rhymes and he did not initiate singing
at home (PIPS).
Lachlan: At the start of the TI intervention, Lachlan was four years and six
months of age. His mother reported that he knew a number of nursery rhymes and other
children’s songs, including Baa Baa Black Sheep, Incy Wincy, Humpty Dumpty and the
Rainbow Song. A family member played a music instrument (unspecified) (PIPS).
Leigh: Leigh was four years and four months old when the TI intervention
began. His mother reported that she was concerned a family tragedy had adversely
impacted Leigh’s development, however she had no concerns about his speech
development. She reported that he knew some nursery rhymes, including Twinkle
Twinkle (PIPS).
Loretta: At the start of the TI intervention, Loretta was four years and seven
months old. Loretta’s mother reported that she knew some nursery rhymes (unspecified)
and initiated dancing or moving to music every day at home (PIPS).
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Marcus: Marcus was five years and two months old when the TI intervention
started. His mother reported having concerns about his speech development, although
no further details were provided. Marcus’s mother reported that he knew some nursery
rhymes (none specified) and initiated singing and moving to music at home every day
(PIPS).
Matthew: At the start of the TI intervention, Matthew was four years and three
months of age. Matthew’s parents reported that he did not know any nursery rhymes,
but also listed that he knew Humpty Dumpty. Matthew sometimes initiated singing,
moving or dancing to music at home (PIPS).
Melissa: Melissa was four years and four months old at the start of the
intervention. Melissa’ parents did not complete the pre-intervention survey. During the
recruitment and pre-testing phases, Melissa was observed to be a confident and
outgoing child whom other children looked to for leadership. She frequently engaged in
make-believe and imaginative play and often ‘directed’ these play scenarios. I found
her speech mostly easy to understand and noted she was able to form quite long
sentences (RJ).
Philippa: Philippa was four years and three months old when the TI intervention
began. Her father reported concerns about Philippa’s speech development, saying she
had a slight stutter. Philippa knew some nursery rhymes including Twinkle Twinkle and
initiated singing and moving to music at home every day (PIPS).
Rosanna: At the start of the TI intervention, Rosanna was four years and five
months of age. Rosanna’s parents reported that she knew several nursery rhymes (none
specified). Two people at Rosanna’s home played musical instruments; Rosanna’s
father played the guitar and her sister the drums (PIPS).
Tabitha: Tabitha was four years and six months of age at the start of the
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intervention. Her parents did not complete the parent pre-intervention survey. During
recruitment and pre-testing Tabitha was observed to be a very quiet but friendly child
who regularly sought out opportunities to engage with me. I found her speech
sometimes difficult to understand but noted she was able to form quite long sentences.
Additionally, she sometimes used personal pronouns incorrectly (using “me” for “I”)
(RJ).
Taylor: At the start of the TI intervention, Taylor was four years and six months
old. His mother reported that other adults sometimes found Taylor hard to understand
and that he was able to form quite long sentences. Taylor’s mother reported that he
knew some nursery rhymes, including One, Two, Three, Four, Five and Humpty
Dumpty, and that someone in the home played a musical instrument (unspecified)
(PIPS).
Educators: Educators referred to in the case study were Mandy, the Centre
Director (Early Childhood Teacher [ECT]), and Ivy, Emma and Hayley (Diploma
qualified).
6.7 Summary of PIPS Results
Pre-intervention parent surveys were provided to 17 parents and 14 of those
completed and returned the surveys. The survey was not returned by the parents of
Clayton, Melissa and Tabitha.
6.7.1 Children’s Speech and General Development
A summary of the PIPS data analysis in relation to parents’ views of their
children’s speech and general development is displayed in Tables 3 and 4. The data
indicated that a majority of parents reported having no concerns about their child’s
general development (n=10) although four parents reported that they had concerns about
their child’s development. A majority of parents reported having no concerns about
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their child’s speech development (n=9), while five parents reported concerns about this.
Half of the parents reported finding their child’s speech easy to understand (n=7). Five
parents found their child’s speech sometimes difficult to understand and one parent
found his child’s speech difficult to understand. With regard to the intelligibility of their
child’s speech to other adults, a majority of parents reported that other adults sometimes
found their child difficult to understand (n=8), one parent reported other adults found
his child difficult to understand and five parents reported that other adults found their
child easy to understand (PIPS).

Table 24: Summary of Parents’ Views on Their Child’s Development (PIPS)
Summary of Parents’ Views on Their Child’s Development (PIPS)

Speech
development

General
development

No concerns

Concerns

Andrew, Chloe, Clarissa, Lachlan, Leigh,
Loretta, Matthew, Rosanna, Taylor

Damien, Daniel, Kieran,
Marcus, Philippa

No concerns

Concerns

Andrew, Chloe, Clarissa, Lachlan,
Matthew, Marcus, Philippa, Rosanna,
Taylor

Damien, Daniel, Kieran,
Leigh

Note. This table provides information on which children parents reported having or
having had concerns about some aspect of their child’s development.
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Table 25: Parents’ Views on Their Child’s Speech (PIPS)
Parents’ Views on Their Child’s Speech (PIPS)
Parent found their
child’s speech…

Easy to understand
Andrew, Chloe, Clarissa,
Lachlan, Leigh, Loretta,
Matthew, Taylor

Other adults found
their child’s
speech…

The length of their
child’s sentences
were…

Easy to understand
Andrew, Chloe, Lachlan,
Leigh, Loretta

Very long (11+ words)
Andrew, Chloe, Clarissa,
Lachlan, Marcus,
Matthew, Philippa

Sometimes hard to
understand
Damien, Daniel, Marcus,
Philippa, Rosanna

Hard to
understand
Kieran

Sometimes hard to
understand
Clarissa, Damien,
Daniel, Marcus,
Matthew, Philippa,
Rosanna, Taylor
Fairly long (6-10 words)

Hard to
understand
Kieran

Damien, Leigh, Loretta,
Rosanna, Taylor

Short (3-5 words)
Daniel, Kieran

Note. This table summaries parent reports on how easily intelligible they, and other
adults, found their child’s speech to be, and the length of sentences their child could
form.
Overall, the analysis of parents’ views on their children’s speech helped provide
qualitative data to support and/or contrast with the quantitative data. Additionally,
obtaining parents’ perspectives on their child’s speech was important to determine if
they correlated with the researcher’s assessments of children’s speech.
6.7.2 Music Experiences in the Home Environment
Most parents reported that music played some role in their interactions with their
child, although the type and frequency of musical interactions varied. Parents’ responses
are summarised in Figure 34. Many parents reported singing to their children every day
or on most days, however singing songs of types other than nursery rhymes appeared
more prevalent than singing nursery rhymes (n=10 as compared to n=6). A majority of
parents reported that their child knew some nursery rhymes, while two parents reported
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that their child knew none. Singing and moving or dancing to music at home appeared
to be home music practices the majority of children enjoyed frequently (PIPS).

Figure 34: Parent-reported Home Music Practices (PIPS)
Parent-reported Home Music Practices (PIPS)

Home Music Experiences

Summary of Home Music Practices (PIPS)
Parent sang/said nursery rhymes
Parent sang other types of songs
Child knew nursery rhymes (Y/N)
Child initiated singing
Child enjoyed moving/dancing to music
0

2

4

6
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10

12

14

Number of Responses
Did not respond

Never/No

Sometimes

Every day/Most days/Yes

Note. This figure shows the numbers of parents who reported particular types of home
music experiences, including singing, movement and dance.
Blue = every day or most days/Yes (for yes/no question). Orange = sometimes. Green =
Never/No. Yellow = did not respond.

6.8 Attendance and Participation
Twenty TI sessions were conducted at the Banksia Centre and most of the child
participants chose to participate in the majority of TI sessions conducted. The mean
attendance at the Banksia Centre of child participants during the intervention period was
16.47 sessions (82.35% of sessions) and the majority of these children participated in
most sessions offered (mean participation = 14.88, 90.34%) (Attendance Record [AR]).
Some children’s participation in the intervention was higher than attendance at the
Banksia Centre because they elected to attend two sessions on one day (Loretta,
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Sessions 4 & 16, Melissa, Session 4, Marcus, Session 3, AR). The attendance and
participation for each child are displayed in Appendix L.
6.9 CTOPP-2 Pre- and Post-test Results
The TI intervention was conducted at the Banksia Centre over five months.
Fifteen children who participated in these sessions were tested at the beginning and the
end of the intervention. Two children, Kieran and Daniel, were not tested. Kieran was
not tested at his parent’s request and Daniel was not tested as his receptive language
was not at the level needed to participate in the testing.
6.9.1 Mean Results
A comparison of the pre- and post-test means are displayed in Table 5. Pre-test
showed phonological memory (PM) was initially a weaker area for the majority of the
children than phonological awareness (PA). Overall, the group was in the 23.27
percentile ranking for PA and had a composite score of 87.8. In comparison, the
percentile ranking for PM was 14.77 with a composite score of 76.8. The post-test
results show the children had made greater gains in phonological memory than
phonological awareness. This was most evident in the pre- and post-test mean percentile
rankings. The mean phonological memory composite percentile ranking increased from
14.77 to 56.53, as compared to 34.2 to 42.53 for phonological awareness. Further details
are presented in Table 5. The children’s pre- and post-test CTOPP-2 results are provided
in more detail in sections 6.9.2 to 6.9.5 and their individual scores are provided in
Appendix M.
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Table 26: CTOPP-2 Mean Results for Subtests and Composite Tests
CTOPP-2 Mean Results for Subtests and Composite Tests
Mean Developmental Score
PA

Pre-test

Post-test

Mean Percentile Ranking
Pre-test

Post-test

Sound Matching

236.00

a

286.53

34.20

a

Blending Words

254.33

a

279.33

a

25.60

24.67

Elision

270.73

a

286.27

28.60

a

36.10

23.27

a

31.53

PACS

42.53

Mean Composite Score
87.80

PM

a

90.60

Mean Developmental Score

Non Word
repetition
Memory for
Digits

Mean Percentile Ranking

339.81

a

480.50

29.59

a

83.53

260.67

a

310.63

15.66

a

24.66

19.22

a

57.69

Mean Composite Score
PMCS
79.25

a

103.69

Note. The mean pre- and post-test developmental score and percentile ranking results are shown
for the subtests and composite tests.
a

Indicates the higher of the pre- and post-test scores.

6.9.2 Phonological Awareness Results
Here, the results of each PA sub-test are presented, followed by the Phonological
Awareness Composite Score (PACS) results.
6.9.2.1 Sound Matching. The pre- and post-test results for sound matching are
displayed in Figure 35. In the pre-test all children were in the Average band apart from
Damien (Poor) and Clayton (Below average). The post-test results were strong. Ten
children improved upon their pre-test result (Clayton, Damien, Lachlan, Loretta,
Matthew, Melissa, Philippa, Rosanna, Tabitha and Taylor); although this did not
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necessarily result in a change of band for children whose pre-test result was Average.
Chloe had maintained the developmental trajectory from the pre-test and three
children’s results were lower than the pre-test (Andrew, Leigh and Marcus).

Figure 35: Sound Matching Subtest Pre- and Post-test Results by Descriptive Term
Sound Matching Subtest Pre- and Post-test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Sound Matching.
Blue = pre-test. Orange = post-test.

6.9.2.2 Blending Words. Figure 36 depicts the pre- and post-test results for this
subtest. In the pre-test nine children were in the Average band, although all children but
one were below the 50th percentile. The post-test results were mixed. Five children
improved from the pre-test (Andrew, Melissa, Philippa, Tabitha and Taylor), three
children had maintained their developmental trajectory from the pre-test (Lachlan,
Leigh and Matthew) and seven children’s results were lower than the pre-test (Chloe,
Clarissa, Clayton, Damien, Loretta, Marcus and Rosanna).
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Figure 36: Blending Words Subtest Results by Descriptive Term (CTOPP-2)
Blending Words Subtest Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Blending Words.
Blue = pre-test. Orange = post-test.

6.9.2.3 Elision. Figure 37 shows the pre- and post-test results for Elision subtest. The pre-results were spread from Poor to Above average with the majority of
children being in the Below average and lower part of the Average bands. The post-test
results were spread from Poor to Average with the majority children in the Average
band. Just over half the children made improvements. Eight children improved upon
their pre-test results (Chloe, Lachlan, Leigh, Loretta, Matthew, Melissa, Rosanna and
Tabitha). Six children’s post-test result was lower than the pre-test (Andrew, Clarissa,
Clayton, Damien, Marcus and Taylor) and Philippa had maintained her developmental
trajectory from pre- to post-test.
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Figure 37: Elision Subtest Results by Descriptive Term (CTOPP-2)
Elision Subtest Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for Elision.
Blue = pre-test. Orange = post-test.

6.9.2.4 Phonological Awareness Composite Score (PACS). The change
between pre- and post-test results in phonological awareness composite score is
displayed in Figure 38. The pre-test results ranged from the Poor to Average bands, with
most children in the Below average and lower part of the Average bands. Damien and
Marcus were in the Poor band and Clarissa was the only child whose result was above
the 50th percentile ranking. The post-test results showed more children were Average or
above and fewer children were in bands below Average. Chloe, Lachlan, Matthew,
Melissa, Philipps, Rosanna, Tabitha and Taylor had improved upon their pre-test, four
children had maintained developmental trajectory from the pre-test (Clayton, Damien,
Leigh and Loretta), and three children’s post-test results were lower than their pre-test
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(Marcus, Clarissa and Andrew).

Figure 38: PACS Pre- and Post-test Results by Descriptive Term (CTOPP-2)
PACS Pre- and Post-test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each descriptive
band at pre- and post-test for the phonological awareness composite.
Blue = pre-test. Orange = post-test.

6.9.3 Phonological Memory Results
The pre-test results on phonological memory contrasted to those of phonological
awareness, as there was a wider spread of results and a significant number of children’s
results were in the Very poor or Poor bands. This suggested a number of children had
difficulties with aspects of PM. The post-test results for the subtests show that more
children made larger gains in Non Word Repetition than in Memory for Digits.
6.9.3.1 Non Word Repetition. The pre- and post-test results for Non Word
Repetition are displayed in Figure 39. The pre-test results ranged from Very poor to
Very superior with the largest number of children being in the Average band. The posttest showed generally a large difference between the pre- to post-test results, contrasting
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with the results of all other subtests. The results were spread from Average to Very
superior, with the largest number of children being Above average. All but one child
improved upon their pre-test result (Clarissa’s post-test was slightly lower than her pretest). Eight children made very strong gains (Chloe, Lachlan, Loretta, Melissa, Philippa,
Rosanna, Tabitha and Taylor). Another four made strong gains (Clayton, Leigh,
Matthew and Marcus), while Andrew and Damien’s gains were smaller.

Figure 39: Non Word Repetition Pre- and Post-test Results by Descriptive Term
Non Word Repetition Pre- and Post-test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each of the
descriptive bands at pre- and post-test for Non Word Repetition.
Blue = pre-test. Orange = post-test.

6.9.3.2 Memory for Digits. The pre- and post-test results are displayed in
Figure 40. The pre-test results were spread from the Very poor to Average bands, with
the largest number of children in the Very poor band (Clayton, Damien, Leigh, Marcus,
Matthew and Philippa). In the post-test fewer children were in the Very poor band and
more children were in the Average band. Nine children had improved from the pre-test

273

(Clayton, Lachlan, Leigh, Loretta, Marcus, Matthew, Melissa, Philippa & Rosanna).
The developmental trajectory of Chloe, Clarissa, Damien and Tyler did not change,
while Andrew and Tabitha’s results were lower than the pre-test. In particular, Matthew,
Philippa and Leigh made very strong gains while Lachlan, Loretta and Rosanna showed
substantial improvements.

Figure 40: Memory for Digits Pre- and Post-test Results by Descriptive Term (P-2)
Memory for Digits Pre- and Post-test Results by Descriptive Term (CTOPP-2)
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Note. This figure provides a comparison of the number of children in each of the
descriptive bands at pre- and post-test for Memory for Digits.
Blue = pre-test. Orange = post-test.

6.9.3.3 Phonological Memory Composite Score (PMCS). Figure 41 shows the
PMCS pre- and post-test results. The pre-test results were skewed toward the Very poor
and Poor bands, with six children’s results in the Very poor band (Chloe, Leigh,
Marcus, Philippa and Rosanna). In the post test however, the results were spread from
the Poor to Very superior bands with the results of the majority of children being in the
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Average band. The post-test showed that 13 of the 15 children improved upon their pretest results. Seven of these children made very substantial gains (Chloe, Lachlan, Leigh,
Marcus, Melissa, Philippa Philippa and Rosanna).

Figure 41: PMCS Pre- and Post-test Results by Descriptive Term
PMCS Pre- and Post-test Results by Descriptive Term
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Note. This figure provides a comparison of the number of children in each of the
descriptive bands at pre- and post-test for the phonological memory composite score.
Blue = pre-test. Orange = post-test.
6.9.4 Discrepancies Between PACS and PMCS
A child whose oral language is developing typically is likely to achieve similar scores in
the PACS and PMCS (Wagner et al., 2013). The CTOPP-2 provides calculations to apply where
there is a significant discrepancy between the PACS and PMCS to determine whether these
discrepancies are statistically and/or clinically significant (Wagner et al., 2013). A difference
greater than 31 between a child’s PACS and PMCS indicates the difference is clinically
significant (95% level of confidence) (Wagner et al., 2013). In the pre-test, the difference in
Philippa’s pre-test scores showed poor PM relative to PA, however this was no longer the case
in the post-test result.
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6.9.5 Summary of CTOPP-2 Results
The CTOPP-2 results showed that the majority of children made improvements
from pre- to post-test in PA and PM, however the improvements were greater in PM
than PA. The PM pre-test results were weaker than for PA. In PA, most children were in
the Below average and low Average bands, but in PM, the results were skewed to the
Very poor band. In the post-test, just over half of the children tested (n=8) had improved
upon their PA pre-test, as compared to PM, where all but one child had improved from
the pre-test. The magnitude of improvements seen were greater in PM than in PA. With
regard to the sub-tests, Sound Matching, in PA, and Non Word Repetition, in PM, were
the tests where the greatest improvements were seen from pre- to post-test.
Three children’s post-test results were lower than their pre-tests in a number of
sub-tests and/or composites. Most notably these were: Andrew (Sound Matching,
Elision, PACS, Memory for Digits, and PMCS), Clarissa (Sound Matching, Blending
Words, and PACS) and Marcus (all PA tests). Interestingly, Andrew and Clarissa had
the two highest all-round results in the pre-test, while Marcus was one of the lowestscoring children in the pre-tests.
The post-test results of three children were lower than their pre-tests in a number
of sub-tests and/or composites. These were: Andrew (Sound Matching, Elision, PACS,
Memory for Digits, and PMCS), Clarissa (Sound Matching, Blending Words, and
PACS) and Marcus (all PA tests). Interestingly, Andrew and Clarissa had the two
highest all-round results in the pre-test, while Marcus was one of the lowest-scoring
children in the pre-tests. The reduced post-test results may be explained by the
Vygotskian theory that informed this study, in particular that children’s learning and
development is most effective when they operate in their Zone of Proximal
Development (ZPD) (Vygotsky, 1978). The TI program may not have been delivered at
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a level to be within the ZPD of these children in terms of both their levels of music skill
and self-regulation. In the case of Andrew and Clarissa, the program may not have
sufficiently challenged them with regard to extending their musical skills and
knowledge (below their ZPD) (Andrew RJ, S9, 10, 13, 15; Clarissa, RJ, S6, 9, 11, 15,
18), while it is likely the program may have been too challenging for Marcus in terms of
his self-regulation abilities (above his ZPD) (RJ, S7, 9, 11, 13).
6.10 Implementation of the TI Sessions
This section of the case study provides an account for the 20 TI sessions of
intervention conducted at the Banksia Centre during the five months. It addresses the
contextual factors of the delivery of the TI intervention, the ways in which children
engaged with it including the relationships with me, peers and educators. These factors
are reported across the time of the intervention, broken into early-intervention, midintervention and late-intervention periods.
The researcher spent some time at the Banksia Centre prior to the intervention,
during the recruitment phases and over several days while assisting with running of the
CTOPP-2 pre-testing. During the course of the intervention, the researcher typically
spent around two and a half to three hours per week at the centre. As well as time
involved in delivering music sessions, this involved bringing in musical instruments and
resources, setting up for the music sessions, playing with or talking to the children prior
to and in-between sessions (as multiple sessions with smaller groups were often run),
joining the children and educators for morning tea or lunch, packing up, and playing
with children for a short period before departing.
6.10.1 Early-intervention Period (Sessions 1-6)
From the outset of the intervention, most children seemed motivated and
interested in taking part in the TI sessions. The early period was also an important time
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for children to become familiar with me and with what was involved in the TI sessions.
6.10.1.1 The Context for the Centre. The first two weeks of the intervention
took place during school holidays when attendance at the Banksia Centre was lower
than normal. I was asked to check which children wished to attend music as they played
in the Outdoor Learning Area (OLA), arrange the groups, and organise the transition
from one group to another to and from music. Adopting this approach enabled children
to assert their agentic rights in practice (Punch, 2016) in a way that was flexible,
responsive and practical. I had visited the Banksia Centre a number of times during the
recruitment and pre-testing period and so was somewhat familiar to the children. As I
checked which children wanted to come to music, I was also able to observe the
children at play, become familiar with their interests, talk to them and join in with their
play.
The large group size, compared to that of the Waratah Centre and conducting
one TI session followed immediately by another, impacted upon the amount of detail
which was possible to record in the RJ. The RJ notes were therefore more abbreviated
for the Banksia Centre and while capturing the general context and the behaviour of all
the participants, in each session the “rich data” were recorded for a limited group of
children only.
6.10.1.2 Children’s Participation and Engagement. Note: Where it is
necessary to reference specific TI sessions described in the RJ or Attendance Record,
the initial S and number of the session will follow RJ or AR in the reference. E.g. to cite
the third TI session (RJ, S3).
6.10.1.2.1 Attendance and Participation. In the first six weeks of the
intervention the majority of children had good attendance at the Banksia Centre (AR).
Two children were absent from the Banksia Centre for half of the sessions, impacting
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upon their opportunities to experience the TI sessions; Charlotte (AR, S1-3) and Daniel
(AR, S1, 2 & 4).
6.10.1.2.2 Engagement in TI Sessions. Overall, most children were interested
and motivated to participate in the TI sessions as was evident in their behaviour and
talk. Nine of the 10 children present immediately wanted to participate: Lachlan was
initially unsure but then chose to (AR, S1; RJ, S1). Mandy, who sat in with the first
group, said of the children’s initial reactions, “…they were really excited, and they, they
were actually very quiet to start with because they were so keen to learn and listen, and
they loved it” (Interview). The children responded positively to the planned activities,
and I was also able to show the children a xylophone, explain the rules for using them
and give each child an opportunity to play. The children engaged in a variety of ways.
Chloe and Kieran appeared interested but preferred to sit on the laps of trusted
educators; Loretta, Philippa and Tabitha were quiet and attentive and Taylor
immediately joined in with the greeting song (RJ, S1). These examples underscored the
social and relational aspects of agency, where some children expressed their sense of
“self” by choosing additional supports to enable them to feel comfortable to participate
and learn (Jadue Roa, 2019). During this session, Andrew and Leigh became overexcited and had difficulty in regulating their behaviour, which surprised Mandy, who
said they were both typically able to cope well in group time activities (RJ, S1).
From Session 3, attendance in the Koala Room resumed normal levels. The
majority of children were consistently keen and attentive participants (Andrew, Clarissa,
Damien, Kieran, Lachlan, Loretta, Matthew, Melissa, Rosanna & Tabitha, AR; RJ),
however, children’s style of engagement varied. For example, Loretta and Melissa were
outgoing and confident in their engagement (RJ, S3-4), while I observed that Philippa
was “watching, listening and taking it all in” (RJ, S5). Marcus’s behaviour and style of
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engagement varied considerably, although he appeared interested in music (RJ, S3-4),
and Daniel’s participation was somewhat erratic. In Session 3, he sat with the group
briefly before moving out of the group appearing to be eager for me to chase him; later
he briefly returned to music when something caught his interest (RJ). In Session 6,
Daniel had individual support from an educator and was able to participate directly for
most of the session (RJ).
6.10.1.2.3 Children’s Concentration. Several children initially had difficulty in
concentrating for the 30-minute sessions. Daniel needed individualised support to help
him remain in the room (RJ, S3-4), while Taylor and Marcus could focus for around 20minutes, with a gradual loss of concentration and self-regulation towards the end (RJ,
S3). At the conclusion of Session 6 I observed that as a whole, the group was “suddenly
able to concentrate for longer”, wondering if this was due to the children becoming
familiar with the routines and expectations of the sessions (RJ).
Small group sessions were sometimes affected when younger children attending
the centre entered and left the room, distracting the older children, therefore on some
occasions it was necessary to omit planned learning experiences (RJ, S3). Whole group
sessions were conducted in Sessions 5 and 6, preventing this from happening, as the
younger children concurrently participated in group time in their own room. In Session
5, when wet weather necessitated conducting music with the whole group, it was
decided to continue this as a trial for several weeks (RJ, S5).
6.10.1.3 Dynamics of Relationships and Speech. While overall most children
appeared confident to join the TI sessions and were beginning to form warm
relationships with me, several children were not as confident to attend without the
support of a trusted educator. Evidence of the development of these relationships was
demonstrated by Kieran engaging in imaginative play with me in the OLA (RJ) and
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speaking to me, to the surprise of educators (RJ, S2), and Tabitha farewelling me with a
hug (RJ, S3).
Chloe was less confident about coming to music unless she was accompanied by
an educator. She had appeared interested during the first session but chose not to attend
Sessions 2 and 3 (RJ). In Session 6 Chloe was accompanied by an educator and
throughout the session sucked her thumb while sitting on the educator’s lap. I observed
“She is not unhappy about being there, and shows no signs of wanting to move away
but does not seem to want to connect” (RJ, S6). This suggested that Chloe may have
enjoyed music, but needed additional support from an adult with whom she already had
a trusting relationship.
6.10.2 Mid-intervention (Sessions 7-13)
The children’s positive engagement with the TI sessions continued into weeks 713. Overall, the majority of children appeared more confident in their relationship with
me, as they sought to engage with me and appeared enthusiastic about coming to music.
Several children who had speech difficulties also appeared to develop greater
confidence as communicators.
6.10.2.1 Children’s Participation and Engagement
6.10.2.1.1 Attendance and Participation. The majority of children chose to
attend most of the sessions available to them and the participation rate in this period of
the intervention was high (over 85%), as the majority of children attended all the
sessions possible (AR). However, during the mid-intervention period, irregular
attendance at the Banksia Centre impacted upon two children’s opportunities to
experience the TI music program. Daniel and Matthew were absent from the Banksia
Centre for three out of seven sessions (Daniel, RJ, S7, 9, 12; Matthew, AR, S8, 11, 12).
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6.10.2.1.2 Whole and Small Group Sessions. During this period both whole and
small group sessions were conducted; overall small group sessions appeared to be more
effective. Sessions conducted with all 20 children were sometimes effective, however
this necessitated altering lesson plans due to the number of instruments available and
limits of the space (RJ, S7-8). After conducting a series of whole group sessions (RJ,
S7-10) it was decided to return to small groups where possible and I recorded that they
appeared to be more effective (RJ, S11). It was sometimes not possible to avoid
changing between group arrangements, and although possibly not ideal, it provided a
valuable opportunity to compare the effectiveness of large versus small groups.
6.10.2.2 Engagement in the TI Sessions. The group, as a whole, continued to
engage well with the TI sessions. Evidence of children’s engagement was shown when:
•

Damien’s interest and engagement in music increased following the
attendance of his mother (RJ, S9-13).

•

Lachlan was very excited to attend music (RJ, S9).

•

Children requested to be in the first group (Loretta, Lachlan, Melissa and
Tabitha, RJ, S11; Chloe, RJ, S12).

•

Taylor opened the door for me and wanted to help me with my trolley and
had taken this on as though it were his “job” (RJ, S11).

•

Melissa rehearsed TI repertoire after the sessions (RJ, S7-9).

The engagement of some children was less consistent. Marcus’s behaviour
continued to vary considerably, however he also appeared consistently motivated to
participate in the sessions (RJ, S8-13). The participation of some children was also
impacted because the TI sessions were held while free play outdoors, which most
children enjoyed, was programmed. In Session 9, Matthew and Taylor left music to go
outside, and Chloe and Kieran “lost their focus and moved away (and outside) at
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different times” (AR; RJ). In Session 13, Kieran, Leigh, Matthew and Taylor chose to
remain outside as it was very hot and they were engrossed in free play with mud and
water (RJ). This suggests that children’s decisions to participate in or leave music could
be influenced by peers, weather and alternative play opportunities being offered in other
play spaces.
6.10.2.2.1 Children’s Concentration. Evidence of changes in the children’s
concentration abilities was mixed. In Session 8 (whole group), the children were very
engaged and the session ran for 15 minutes longer than normal (RJ). In contrast, during
a small group session with Andrew, Clayton, Daniel, Marcus and three other children,
there was no educator available to attend and I shortened the session as the children
were having difficulty concentrating (RJ, S13). This highlights that the composition of
groups and educator support are important considerations when planning for children
who have difficulty concentrating or participating in joint attention.
6.10.2.2.2 Dynamics of Relationships and Speech. More children were now
building a rapport with me. This was evidenced when:
•

Damien talked about his mother attending the previous week’s session (S8)
with me (RJ, S9). From that point on he sought to connect with me each
week when I arrived (RJ, S9-13).

•

Tabitha regularly greeted me with a hug (RJ, S11).

•

Lachlan gave me a hug (RJ, S9). Initially he had seemed “…a little
bewildered about music, as though he wasn’t quite sure about it all” (RJ,
S12). His enjoyment appeared to have grown as he became familiar with the
routines. I recorded that he seemed to be “…loving music and always comes
to give me a hug. His connection to me…has strengthened” (RJ, S12).

•

Leigh regularly came over to greet me as I arrived (RJ).
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•

Chloe ran up to the fence to greet me (RJ, S12). Previously she had rarely
showed overt enjoyment in music. I recorded:
…that I should not judge a child’s engagement…by whether they are
exhibiting externalised and typical signs of pleasure, interest or
enjoyment. This suggested to me that Chloe enjoys music a lot more than
I had previously thought. (RJ, S12)

•

Chloe began to make greater eye contact and appeared to wait for me to
invite her to join the first group. Even though it was hot, and mud and water
play were available outside, she chose to come to music (RJ, S13). Chloe
appeared more confident and had made new friends. In music she sat with
Loretta and Melissa:
It was evident…that Melissa was the experienced and capable peer. In
particular, Chloe really studied Melissa’s singing and
movements...Although Chloe looked to me as well, it was clear that
Melissa was the educational leader here! This is the first time I’ve seen
Chloe really confident without an educator’s support and looking to a
peer to try and follow everything. (RJ, S13)

The examples above indicate that a number of factors, such as the involvement
of trusted adults, learning music routines and forming new friendships with peers
assisted children to form relationships with me. This in turn appeared to reinforce their
motivation to engage in music.
6.10.3 Late-intervention (Sessions 14-20)
In the last seven sessions the children’s interest in the TI sessions continued to
be strong, however the opportunities for several of the children to experience the
program were affected by low attendance at the Banksia Centre (Damien, RJ, S15-17,
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19; Daniel, RJ, S14,16, 19; Marcus, RJ, S14-16).
In Sessions 15 and 17, it was necessary to conduct whole group sessions due to a
Transition to School visit and wet weather (RJ). Two unstructured sessions, which
allowed children to explore the musical instruments freely, were also conducted at the
end of the intervention (RJ, S17,19). Wet weather necessitated conducting the first
unstructured session, due to the free movement of all children at the Banksia Centre
moving between rooms (RJ, S17). The children responded very positively to this
session and it was apparent that they were independently exploring and rehearsing their
learning from the structured sessions (RJ, S17). As the space in the classroom was
limited, I decided to conduct a second unstructured session in the outdoor learning area
(RJ, S19).
6.10.3.1 Children’s Participation and Engagement
6.10.3.1.1 Attendance. Most of the children had high rates of attendance at the
centre (mean 17/20) (AR). However, low attendance continued to impact upon several
children’s opportunities to experience the TI program and limited my opportunities to
observe them. Two additional sessions were held to make up for missed sessions, and
not all children attended the Banksia Centre on the days these were provided (RJ).
Children who had low attendance were: Chloe (absent S16, 20), Daniel (absent Sessions
15-17, 19), Damien (absent Sessions 14, 16, 19), and Marcus (absent Sessions 14-16)
(AR).
6.10.3.2 Children’s Engagement in TI Sessions. The majority of children
continued to engage enthusiastically in the sessions. Evidence of this was provided by
the high levels of attention, curiosity and engagement in the group (RJ, S15, 17, 19).
The majority of the children elected to participate in sessions except for: Chloe (AE,
S14-15) and Kieran (AR, Sessions 14,16-18), who were absorbed in outdoor play (RJ),
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Daniel (free musical play indoors, RJ, S17) and Clayton (free play with instruments
outdoors, RJ, S19). When Chloe chose to participate in sessions however, her
engagement was high (RJ, S17, 19).
The children whose participation was most affected by choosing not to attend TI
sessions throughout the intervention were Kieran (chose not to attend 5.5 sessions),
Chloe (4.5 sessions), and Clayton, Matthew and Taylor (2.5 sessions) (AR). Four
children chose to attend all sessions (Andrew, Melissa, Philippa & Rosanna) and the
rates of non-participation by other children were low: Loretta and Marcus (0.5 session),
Clarissa, Damien, Lachlan, Leigh and Tabitha (1 session) and Daniel (1.75 sessions)
(AR).
6.10.3.2.1 Concentration. The development of particular children’s ability to
concentrate was evidenced when: (i) Loretta, Philippa, Rosanna, Taylor and four
younger children concentrated well to quickly learn a dance (RJ, S16), (ii) Chloe was
absorbed in playing a metallophone for around 20 minutes (RJ, S17), (iii) Marcus’
concentration in the greeting song was apparent (RJ, S18), and (iv) Lachlan spent
around 30 minutes independently creating rhythms using magnetic notation (RJ, S19).
6.10.3.2.2 Dynamics of Relationships and Speech. The children appeared
secure in their relationships with me. This was evidenced by children giving me
drawings, paintings or items they had made (Damien, Melissa, Philippa & Tabitha, RJ).
Most children continued to respond warmly and enthusiastically to my visits. For
example, when I arrived for Session 19, I quietly set up the instruments in the OLA.
Once one child discovered the instruments and started playing “there were suddenly lots
of cries of “Allison, Allison!” and a number of children came over (Andrew, Chloe,
Clarissa, Lachlan, Loretta, Matthew, Melissa & Taylor, RJ).
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6.11 Children’s Oral Language and Communication Across Time
This research investigated the effects of the TI program upon children’s oral
language skills. In this section, the observed spoken language skills of the children
throughout the intervention are be discussed separately, across the whole intervention
span, in order to build an understanding of the children’s oral language development to
complement the results of pre- and post-testing with the dynamics of language-specific
contexts. This section is largely focused on observations of Chloe, Damien, Kieran and
Marcus. These children were selected because their speech was either very difficult to
understand or because they used grammatical constructions typical of younger children.
Summaries of the remaining children are also provided.
6.11.1 Early-Intervention
A wide range of speech abilities were evident amongst the 17 children. Table 6
provides a summary of the intelligibility of the children’s speech. It should be noted that
my assessments did not necessarily align with their parent’s reports. There were
discrepancies regarding: Clarissa (Parent report - sometimes difficult), Chloe (Parent
report – easy), Daniel (Parent report – sometimes difficult), Lachlan (Parent report,
easy) and Leigh (Parent report, easy) (PIPS). Coplan and Gleason (1988) developed a
standardised speech intelligibility screener, which suggested that typically, by the age of
47 months, 100% of a child’s speech would be easily intelligible to a stranger, and these
guidelines are supported by more recent research and paediatric advice (Coplan &
Gleeson, 1988; Flipsen Jr, 2006; Pascoe, 2005, as cited in Bowen, 2011). The parents of
Chloe, Daniel and Lachlan appeared to overestimate the intelligibility of their children,
while Clarissa’s mother underestimated how easy Clarissa’s speech was to understand
(PIPS) as compared to my assessments.
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Table 27: Intelligibility of Children’s Speech
Intelligibility of Children’s Speech
I found the speech of the following children…
Very easy to
understand

Mostly easy to
understand

Sometimes hard
to understand

Quite hard to
understand

Very hard to
understand

Chloe

Daniel

Rosanna

Damien

Clayton
Lachlan
Leigh
Andrew

Loretta

Marcus

Clarissa

Melissa

Matthew
Philippa

Kieran

Tabitha
Taylor

Note. This table shows the researcher’s ratings of the intelligibility of children’s speech
at the start of the intervention, from Very easy to understand to Very hard to understand.

The speech and communication of Chloe, Damien, Daniel, Kieran and Marcus
are discussed in more detail below. Kieran and Damien were selected because their
speech was very difficult to understand, while Chloe and Marcus were selected because
they appeared to have similar difficulties with aspects of grammar.
Kieran: Educators had advised me that due to his selective mutism, Kieran
might not speak to me, however prior to the intervention he had demonstrated
communicative intent when he and two younger children engaged in imaginative play,
pretending to be dogs. I asked each “dog” what its name was and Kieran said something
that sounded like “suh-suh-suh”. Kieran’s responses demonstrated his evident
communicative intent and indicated his receptive language was significantly more
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developed than his expressive language (RJ). The above anecdote also demonstrated
that imaginative play had opened opportunities for further communication. Early in the
intervention, Kieran began to show his desire to speak. As I gave each child an
opportunity to play their own “song” on the xylophone, Kieran told me what he was
going to play. I recorded that I “could not understand but he was happy to try and
communicate” (RJ, S2). I observed that Kieran did not open his mouth much when he
spoke, his speech was monotone and that he appeared not able to be able make vowel
sounds, instead mostly produced phonemes such as /s/ and /ʃ/. His speech sounded like
“ser ser sh sh ser” (RJ, S2). When I later told an educator about this moment, she
expressed surprise that Kieran had been willing to attempt to speak to me (RJ, S2). This
interaction highlighted Kieran’s speech difficulty, but showed he was beginning to
speak, using a limited range of speech sounds. The concept of the social and
communicative features of music providing a model of communicative interactions that
may have helped encourage Kieran to “test out” his spoken language could be relevant
(Trevarthen & Malloch, 2000, 2018). This, together with the social connection formed
with me through the imaginative play scenario of being dogs, may have helped increase
Kieran’s desire to communicate.
Damien: I found Damien quite difficult to understand. His articulation of speech
sounds was not clear and it was important to grasp the subject matter, asking questions
if necessary, to clarify what he was saying. Fireman Sam was one of Damien’s interests
and in Session 2 he told me he was going to play Fireman Sam on the xylophone. I
could not understand what he was saying, and Mandy “translated”. Damien then sang
the song as he played the xylophone. The words were not all clear and he was not able
to sing the whole song correctly, however it was recognisable (RJ).
Chloe and Marcus: Chloe and Marcus were sometimes difficult to understand
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and I observed that their sentences tended to be quite short and simple. A notable
feature of their oral language was the difficulties they appeared to have with grammar,
which was most evident in their use of personal pronouns. This was most commonly
using “me” or “my” where “I” would be correct, or using ‘him’ or “her” instead of “he”
or “she” (for example “Me play with the car”, “My have the play-dough” or “Her took
my ____” (RJ). Typically, children would be expected to correctly use the “I” and “me”
and possessive pronouns between the ages of three and four years (ASHA, 2018;
Gotzke & Sample Gosse, 2009; Kids Sense, 2018). Chloe appeared quite reticent to
speak to me and did not always respond if I spoke to her (RJ, S6).
Particularly during the latter part of the early-intervention period, it is important
to consider that I may not have been able to observe aspects of some children’s
communication that earlier. Some children may have chosen not to communicate with
me earlier. However, forming a relationship with me through the enjoyable experience
of music could have contributed to opportunities for me to observe differences in
children’s communication.
6.11.2 Mid-intervention
During the middle of the intervention, changes in the speech of some children
began to be evident. These changes were most evident in Chloe, Damien and Kieran.
They will be discussed first, followed by a summary of the remaining children.
Damien: Damien talked to me about his mother visiting music and I was able to
follow what he said, showing that Damien’s speech was becoming somewhat clearer
(RJ, S9). From this point, Damien’s confidence increased and he began to attempt to use
more complex constructions in his speech. In Session 10 I recorded that Damien:
…was very keen before music to chat and tell me what he was doing. He told
me he was “at the _______ (I thought he was saying “at the ____ ladder” and it
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sounded like “foot ladder”) but I couldn’t see a ladder. I asked him to point and
saw some climbing equipment. The educator near us could not understand him
either. I asked if he was talking about a ladder and he nodded. I realised he was
saying “foot ladder” and I had actually understood him. Damien kept coming to
the door waiting for music. His increasing engagement with the music sessions
over the past three-four weeks has been evident, as well as his desire to
communicate. (RJ)
Damien did not know the name “climbing equipment”, however the
development of his spoken language skills was evidenced by him being able to draw
upon words in his vocabulary to create a name for the equipment. This suggested that
Damien was developing the skills required to manipulate language, use previous
knowledge and apply this to a different context. Damien also showed increased
confidence in communicating with his peers. In Session 12 Damien said he’d like to tell
a joke:
The first time he said it I found it very hard to understand and asked him could
he repeat it. Then I realised he was saying “Why did the chicken cross the
road?”. I said “Why did the chicken cross the road?”. Damien said “To get to the
other side” (difficult to understand but fine if you knew the first line). Then
Andrew said to him “Do a knock knock joke”. Andrew wanted Damien to say
“Knock knock” but Damien didn’t realise this. He said “Knock knock” etc. I
didn’t quite understand the punchline but we all had a good laugh. (RJ)
The above excerpt illustrated that Damien was learning that jokes had a structure
and features such as repetition, turn taking and a punchline, and telling them was an
enjoyable social experience. Andrew appeared to be coaching Damien and supporting
him in this learning process. Damien continued to seek to have a conversation with me
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each week when I arrived and I observed that he appeared “a great deal more confident
in speaking to me and initiating conversations” (RJ, S12).
Kieran: Kieran’s confidence also appeared to increase. Earlier in the
intervention he was not confident to respond when I sang hello (RJ, S7). In Session 11
however, I noted:
The first time Kieran had a try he spoke without opening his mouth, so I
modelled it for him and asked him if he wanted another turn. He did it again and
this time opened his mouth a bit more. The words were not clear but it was
evident he was saying “Hello Allison” (“He-ro A-ssiss-on”). (RJ)
Compared with his earlier speech, which consisted mostly of a limited number of
consonant sounds, it was notable that he was now able to form the vowel sounds /æ/, /ə/
and /ɪ/, the diphthong /əʊ/ and the consonants /h/ and /n/. The following week, Kieran
attempted to say “Hello Allison” again, although he still seemed uncomfortable with
opening his mouth to speak (RJ, S12).
Chloe: Chloe had been reluctant to communicate with me in the early part of the
intervention (RJ, S6), however this began to change during the middle of the
intervention:
Chloe ran up to the fence when I arrived and said “Hello Allison”. This was the
first time she has ever initiated a conversation with me. Usually, if I say hello
she does not respond, but occasionally will respond to a question if she’s playing
(or if I ask her to choose something in the music session). When I was in the
outdoor learning environment prior to starting the session, Chloe came and
asked if she could go first. (RJ, S12)
Chloe’s enthusiastic greeting and request to come to music suggested her
confidence to use spoken language to make social connections and communicate her
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wishes or needs had increased.
The speech of the remaining children: The most notable change in several
children’s speech was an increase in their confidence. This was most evident with
Tabitha, (RJ, S9), Lachlan, Matthew, Melissa, Philippa and Rosanna, (RJ, S10) and to a
lesser extent with Leigh and Taylor (RJ, S10). No specific changes were observed in the
speech of Andrew, Clarissa, Clayton, Daniel and Loretta. Marcus was becoming easier
to understand but continued to use personal pronouns incorrectly. I noted that if I
responded to something he had said, modelling the correct grammar, he did not copy
this (RJ). There were limited opportunities to observe Daniel, due to his difficulty in
participating in joint attention and his infrequent attendance (AR; RJ).
6.11.3 Late-intervention
Low attendance and/or participation resulted in limited opportunities to observe
the speech of some children during this period (Chloe, Damien, Daniel and Kieran,
AR).
Chloe: Chloe participated in three of seven late-intervention sessions (AR). The
observations indicated that Chloe’s confidence using spoken language for social and
functional purposes appeared to have increased further. She noticed that Damien did not
understand what to do (sing or say “Hello Allison”) and reminded me I needed to “say
it” to help him. I recorded that it was pleasing “to see her contribute an idea so
confidently (this hasn’t been noticed before)” (RJ, S14). I also noted as she “taught” her
younger sister in free play sessions that her speech was quite easy to understand (RJ,
S17, 19).
Melissa: Melissa had been a confident communicator from the start of the
intervention. I now found her speech was very easy to understand (RJ).
Philippa: Evidence of the development of Philippa’s speech was provided when
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she sang Baa Baa Black Sheep (while playing the rhythm on a xylophone). Several
times earlier in the intervention she had attempted to sing this but did not know all the
words. In Session 16 she sang the whole rhyme and the “words were quite clear and
easy to understand” (RJ).
Rosanna: Rosanna’s articulation appeared to have improved significantly and I
found her quite easy to understand. She had developed a strong interest in composing
her own songs at this time, which she sought to share with educators and in music. Ivy
commented on the amount of time Rosanna was spending writing songs (RJ, S16). In
her lyrics she explored spoken language using both real and made up words (RJ, S16).
Tabitha: The most notable change in Tabitha’s speech was that she had become
a more confident communicator, however she was also now easy to understand (RJ).
Damien: Damien participated in three of seven sessions (AR). I did not observe
that Damien’s speech had changed since the middle period of the intervention, although
he continued to be a confident and enthusiastic communicator (RJ, S15).
Kieran: Kieran participated in two of seven sessions (AR). In Session 15
however, I observed that he was very interested in pictograms used to represent
syllables in the words of Lucy Locket (Traditional, n.d.-e). He “pointed to each syllable
and was ‘saying’ the words in his form of speech” (RJ). This demonstrated that Kieran’s
speech had not developed significantly, however, as compared to the start of the
intervention, he showed increased confidence to speak and a strong desire to learn and
communicate.
Leigh and Lachlan: As Leigh and Lachlan created constructions using magnetic
shapes, I noted that Leigh’s speech consisted mostly of short directives. Lachlan’s
speech was more sophisticated and his sentences were longer. Leigh used speech to
attempt to control the play; while Lachlan used it to describe his constructions or
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negotiate when needed. Both Leigh and Lachlan were easy to understand as compared
to the start of the intervention (RJ).
Marcus: Marcus’ speech was easier to understand as compared to the start of the
intervention. He still used personal pronouns incorrectly however was now showing a
strong interest in literacy concepts and following a Transition to School session, was
observed writing about his visit with scaffolding from Mandy, and accepted her
suggesting he change the pronoun “me” to “I” (RJ, S17).
Matthew: I observed Matthew playing and when a younger child entered the
play space, disrupting his play, Matthew spoke to him, redirected his attention, and then
invited him into the play. I found Matthew’s speech easy to understand, suggesting
development in the articulation of his speech from the start of the intervention (RJ, 14).
Matthew also demonstrated he could use language to negotiate and elicit cooperation
from another child. In group time I noted that Matthew was “always listening and
ready”, and quietly confident about contributing to discussions or asking questions (RJ).
Andrew and Clarissa: Andrew and Clarissa both spoke clearly and were
enthusiastic communicators who were easy to understand at the start of the intervention.
This was maintained throughout the intervention.
Loretta: At the start of the intervention Loretta’s speech was clear and easy to
understand (RJ). This was maintained throughout the intervention.
Clayton: Clayton’s speech did not appear to change in this period of the
intervention. He would respond briefly to me when I initiated conversation or in music,
with short responses that I could mostly understand, but did not initiate conversations
with me (RJ).
Daniel: No changes were observed in Daniel’s expressive or receptive speech in
latter period of the intervention, however he participated in only two of seven sessions
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(AR). His speech remained very limited and difficult to understand. Although he was
interested in engaging with other children, his play interactions mostly involved enticing
them to chase him (Observation of Leigh, RJ, S17).
Taylor: No significant changes were observed in Taylor’s speech and I still
found him sometimes difficult to understand (RJ).
Table 28: Intelligibility of Children’s Speech at the Conclusion of the TI Intervention
Intelligibility of Children’s Speech at the Conclusion of the TI Intervention
I found the speech of the following children…

Very easy to
understand

Easy to
understand

Andrew
Clarissa
Melissa

Lachlan
Leigh
Loretta
Matthew
Philippa
Tabitha

Mostly easy
to
understand

Sometimes
hard to
understand

Chloe
Clayton
Marcus
Rosanna

Damien
Taylor

Quite hard to
understand

Very hard to
understand

Kieran

Daniel

Note. This table shows the researcher’s ratings of the intelligibility of children’s speech
at the conclusion of the intervention, from Very easy to understand to Very hard to
understand.

6.11.3.1 Interest in literacy practices A notable feature of most of the
children’s oral language development, was their strong interest in the use of pictograms
and symbols to represent the rhythm of syllables in songs (RJ, S14-15, 18, 20).
Evidence of this was provided when:
•

Several children were “practicing” pointing and saying the words at the easel
prior to music (RJ, S15).
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•

Andrew identified that each line of Lucy Locket (Traditional, n.d.-e) ended
with the same word (it). He was also curious about the meaning of the words
and text conventions (starting a new line and moving from page to the next)
(RJ, S15).

•

I noted “you can almost feel their hunger to make sense of this and
satisfaction in gradually learning about it” (RJ, S15).

•

All the children were “completely silent and focused” as I introduced
notation (RJ, S18).

Overall, there was an overall improvement in the intelligibility of most children.
There were exceptions where several children’s intelligibility did not change. Taylor
remained sometimes hard to understand and Daniel remained very hard to understand,
while Andrew and Clarissa were easy to understand from the outset and this stayed
constant.
It was also notable that a significant number of children showed a strong interest
in learning to “read” elementary rhythm notation. Although changes in the expressive
language of the majority of children across the period of the intervention were evident;
there were also children whose expressive language did not appear to develop further
throughout the intervention.
Similarities between the quantitative and qualitative results were evident.
Children who demonstrated substantive improvements in their intelligibility, length of
utterances and greater confidence in communicating also improved in the CTOPP-2
post-test (PA n=2, PM n=11). Additionally, where minor or no changes observations
were made in children’s oral language, the PA results were similar (n=2). There were
however some instances where the qualitative and quantitative results, particularly in
PA, differed. This included improvements in observed spoken language abilities without
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similar effects found in PA (2 children), observed spoken language not appearing to
change but improvement in PA found (1 child), lower post-test results children whose
observed abilities increased although the PACS results were unchanged (Damien &
Leigh), and children whose observed skills were mixed or remained steady but their
post-test results were lower than the pre-test (PACS – Andrew, Clarissa & Marcus,
PMCS – Andrew & Clarissa).
6.12 Children's Musical Skills Across Time
It is important to discuss the development of the children’s music skills across
the course of the TI intervention, in order to better understand whether there appeared to
be a meaningful link between development of specific music skills and oral language
skills. The music skills examined are: (i) beat synchronisation, (ii) repeating a short
rhythmic motif, (iii) ability to control dynamics, (iv) pitch matching (singing), (v)
working to achieve collective musical goals, (vi) general listening skills, and (vii)
rehearsal and improvisation.
6.12.1 Beat Synchronisation
Early on two children were able to synchronise to and maintain a steady beat
(Loretta, RJ, S2 Charlotte, RJ, S3-4), however the skills of the rest of the group varied.
Chloe, Daniel, Leigh, Kieran, Taylor (RJ, S1-6), Daniel and Marcus (RJ, S3-6) had
difficulty synchronising to the beat, particularly when playing the gathering drum, and
played with a very fast and uneven “beat” (RJ, S1-6). Daniel, Kieran and Marcus
appeared almost unaware of anyone around them and played very heavily, sometimes
roughly (RJ, S3-4). Most children were able to play somewhat steadily and make a
contrast between playing at a fast or slow tempo (RJ, S1-6).
By mid-intervention the children were not “simply hitting the drum” but were
showing “noticeably more cohesion in terms of keeping the beat (fast, slow, quiet,
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loud)” (RJ, S11). With encouragement, Marcus would attempt to play with the beat,
rather than simply “hitting the drum wildly” (RJ, S10). Kieran and Leigh still played in
a very noisy and uncontrolled way and I observed that the children needed “reminders,
scaffolding and encouragement” to help them try to synchronise to the beat (RJ, S11).
This suggested that the children who had most difficulty with beat synchronisation were
gradually developing their skills, however they were not able to do this consistently or
independently.
In Session 15, I reminded the children about trying to “stay together”, all
touching the drum at the same time. Only Damien was not yet able to do this (Group:
Andrew, Clayton, Damien, Lachlan, Loretta, Matthew, Philippa and Taylor, RJ, S15).
Mandy commented on how cohesive the children were (RJ, S15). The second group
were not yet able to do this to the same extent (Clarissa, Leigh, Kieran, Rosanna,
Tabitha and a younger child, RJ, S15).
6.12.2 Repeating a Short Rhythmic Motif
Listening to, remembering and repeating a short rhythmic motif was a regular
part of the sessions. In the greeting song, Hello Everyone (Cameron, 2017), which we
sang at the start of each session, the children would individually sing or chant “Hello
Allison”, tapping the rhythm using a pair of claves. In the echo song Hey Everybody
(Fairbairn, 2005), the children tapped a repeated four-beat rhythmic motif in the chorus.
A more challenging experience was to wait, listen and repeat a four-beat rhythm I
clapped for the children (RJ, S9-10, 12).
In Session 4, Clarissa was able to tap the Hello Allison rhythm correctly, and
Andrew almost correctly, however most children were not able to match the taps to the
rhythm of the syllables in the words (RJ). The rhythm pattern in Hey Everybody was
simpler and most children were able to tap this quite accurately within a few weeks (RJ,
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S7). The children initially found it difficult to wait and listen carefully before echoing
rhythms I clapped (RJ, S8). Later in the intervention the children’s skills and confidence
began to develop with tapping the Hello Allison rhythm. Evidence of this included: (i)
Andrew, Clarissa, Clayton and Loretta were able to do this correctly and all children
except Kieran attempted this (RJ, S10), (ii) Clayton almost correctly tapped the rhythm
(RJ, S11), and (iii) Andrew and Clarissa had internalised the rhythm and did not need to
sing or say Hello Allison as they tapped the rhythm (RJ, S14). I explained the other
children that they were saying the words “inside their heads” and the other children
appeared to be concentrating to try to the same (RJ, S14).
Later in the intervention there was evidence of some children becoming more
confident and accurate with the Hello Allison rhythm. This included: (i) Philippa and
Rosanna (RJ, S16) almost correctly tapping the rhythm, (ii) Melissa internalising the
rhythm and my observation that Melissa and Clarissa were very confident, “Clarissa had
been from the beginning but Melissa has really practiced this and developed her skill”
(RJ, S18), and (iii) Melissa saying to Andrew, “Just play the beat”, which he did (RJ,
S18). Although I couldn’t know if Melissa said this having understood the meaning and
whether Andrew understood her suggestion, Melissa’s confidence and Andrew’s
response suggests they may have. Although the majority of children showed
development in this area, this was not evident with Taylor, who had difficulty
replicating short rhythms throughout the intervention (RJ, S16).
6.12.3 Ability to Control Dynamics
To help children develop an awareness of dynamics in music, experiences such
as playing musical instruments, singing, chanting and walking the beat incorporated
contrasts of loud and quiet and later, gradual changes of dynamics. Early in the
intervention Chloe, Daniel, Kieran, Leigh, Marcus and Taylor played the instruments
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very loudly, while the other children were able to play with contrasts of loud and quiet. I
role modelled playing quietly, supported by using imagery and providing
encouragement and praise (RJ, S1-3). Kieran began to “show more ability to ‘wind it
back’” (RJ, S3), however Marcus appeared to engage in attention-seeking behaviour by
sometimes playing extremely loudly when other children were playing quietly (RJ, S3).
The majority of children showed ongoing development in their ability to be able
to not only control contrasts of dynamics, but gradual and sudden changes of dynamics
in the drum song and when chanting and walking the beat. Although the children
initially did quite well with this in Sessions 4 and 5 (RJ), by Session 10 they were able
to do control the dynamics more effectively (RJ, S10).
6.12.4 Pitch Matching (singing)
Early in the intervention Philippa and Tabitha seemed unsure about singing, as
though it was unfamiliar to them (RJ, S1). Loretta, in contrast, sang confidently with
accurate pitch (RJ, S2). Initially nearly all children spoke the rhythm, instead of singing
the soh, mi, soh, soh, mi pitch pattern of the Hello Allison response (RJ, S4-6). Over
time the children’s pitch matching began to develop. This was evidenced when: (i)
Melissa sang Hello Allison at a lower pitch but with the correct intervals (RJ, S5), (ii)
Clayton matched my pitch (RJ, S5), (iii) Tabitha sang Umbalayo (Davies-Splitter &
Splitter, 2001) and although her pitch was not accurate, the melodic contours were more
evident (RJ, S5), (iv) Daniel sang Hello Allison with accurate pitch (RJ, S8), and (v)
Philippa sang matching pitch with some accuracy (RJ, S11).
The children’s confidence with singing also noticeably developed, as evidenced
when: (i) the children responded, through singing, playing or speaking, more
confidently to Hello Allison (Chloe, Damien, Kieran, Philippa and Tabitha, RJ, S9), (ii)
Leigh sang clearly and no longer looked self-conscious (Session 16, RJ), and (iii)
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Rosanna sang Hello Allison confidently (RJ, S18). The development of children’s pitch
varied between children, however through becoming more confident using their voices a
number of children began speaking in a sing-song tone, which was evidenced when:
Kieran, Leigh and Tabitha tended to say Hello Allison, rather than sing, but used a singsong mode of speaking to vary pitch (RJ, S11; Tabitha, RJ, S18). This highlights that
pitch development takes considerable time for some children and suggest that a
precursor to singing with accurate pitch may be “sing-speaking”.
6.12.5 Working to Achieve Collective Musical Goals
In Session 7 I observed that the children genuinely enjoyed “the satisfaction of
working in a group to be real musicians. Only Marcus tends to try and do the opposite
of the group” (RJ, S7). Nearly all the children appeared to experience a sense of
accomplishment from listening to one another to create music that was meaningful for
them. This may be described as “musical attunement” (Fink-Jensen, 2007, p.58). FinkJensen observed that school aged children participating in “interactions and being
together in musical activities” (p.58) became musically attuned. These interactions
involve a level of intensity and intentionality (Fink-Jensen, 2007), that also appeared to
be emerging in the Banksia Group. Mandy noted that she had initially thought Leigh’s
difficulty in stopping together was a “one-off”, however it was an ongoing challenge for
him (Interview). Later in the intervention, I recorded “the focus of all the group on
stopping together and their pride in this was great. They seem to recognise that “this is
what musicians do”. This was a big step forward” (Group: Chloe, Clarissa, Damien,
Lachlan Loretta, Melissa, Philippa and Rosanna, RJ, S13).
6.12.6 General Listening Skills in Music
A range of listening experiences were included in the TI sessions. In the nursery
rhyme listening game I clapped the rhythm of the words of one of two contrasting
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nursery rhymes and, with scaffolding, the children worked out what the rhyme was. The
first week some children (whole group session) correctly identified the rhyme and “the
children were able to focus and listen carefully” (RJ, S6). The following week, I noted
that more than half the children were able to correctly identify the rhyme (RJ, S7).
Later in the intervention we played a game where I played a short (one bar)
rhythm, which the children needed to wait, listen and then copy. This was initially
challenging for the children because they needed to wait and listen before playing (RJ,
S8). By providing more scaffolding through saying the rhythm syllables, the children
were able to listen actively and clap the rhythms with greater accuracy (RJ, S9-10). The
rate at which the children developed their skills suggests that their learning was
enhanced, firstly, by adapting the scaffolding to better meet their needs, and secondly,
by repeating the experience over a few sessions. Although several children continued to
find this challenging throughout the intervention (Damien and Kieran, RJ, S12, Taylor,
RJ, S18); a significant number of children demonstrated the development of this skill.
Evidence of this was shown when: Loretta, Philippa and Rosanna correctly clapped the
rhythm (RJ, S16) and Andrew, Clarissa, Clayton, Loretta, Marcus, Melissa, Philippa
Rosanna and Tabitha were able to wait, listen and replicate the rhythm more accurately
(RJ, S18).
A different type of listening experience involved the children listening to a short
excerpt from The Viennese Musical Clock (Kodály, 1927) (RJ, S15). We brainstormed
the children’s ideas about features of the music. Initially the children were challenged
by this experience. With scaffolding using a “think-aloud” (a strategy adapted from
literacy teaching involving verbally modelling thinking) (Ness & Kenny, 2016), the
children were able to expand on ideas that Mandy and I contributed. I observed that the
children “became more confident to talk about different instruments they heard…there
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were a number of…voices calling out ‘I can hear a ____ (bell, trumpet, guitar)’.
Clarissa then noticed the triangles in the music” (RJ, S15).
Collectively, these examples provide evidence that targeted scaffolding helps
support and extend children’s skills and thinking, but that the rate of development is
variable between children. They also highlight that repetition is important in helping
children develop fundamental musical skills.
6.12.7 Rehearsal and Improvisation
The children experienced opportunities for improvisation in the sessions, which
included individually playing their own rhythm on the djembe in the goodbye song each
week, playing an individual song on the xylophone and playing musical instruments in
an unstructured context (RJ).
Evidence of children exploring, rehearsing and extending their skills was shown
when:
•

Marcus carefully played one bar at a time on the xylophone from C to C (RJ,
S3)

•

Melissa practiced the nonsense words and vocal sounds in Umbalayo
(Davies-Splitter & Splitter, 2001) after lunch (RJ, S4).

•

Philippa “played” Incy Wincy Spider (Traditional, n.d.-b); copying the
glissandi movements (“up the water spout”, “down came the rain”, “up the
spout”) we had previously used (RJ, S3).

•

Melissa tapping on one of the wooden tables very rhythmically, as though
she was playing a drum while I packed up.:
She smiled, looking very pleased with herself, and repeated the
rhythm...continued to play, and the rhythm turned into ta ta-te ta ta, sa,
ta, ta, sa (the final rhythm I play on the djembe at the conclusion of the
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goodbye song). Melissa…played it several times. I commented to her
“That is spot on, you have the goodbye rhythm!”…I have seen Melissa
practicing something from our music sessions immediately after the class
almost every week. (RJ, S9)
•

Rosanna began “writing” her own music and performed her song on the
xylophone. She used the rhythm of Twinkle Twinkle (Traditional, n.d.-i) and
sang a combination of real and made up words (nonsense words) (RJ, S16).
Rosanna’s composition appeared to have combined familiar repertoire, the
concept of vocalese (Sing and Scat, Davies-Splitter & Splitter, 2001) and her
own lyrics.

•

Chloe demonstrated various musical skills to her younger sister. The “way
she played the metallophone and demonstrated… allowed me to see that she
has developed more control and awareness of creating musical sounds with
more light and shade” (RJ, S17).

These examples demonstrate children’s intrinsic motivation to practice and
develop their musical skills and enhance their understanding. They provide evidence
that practice, rehearsal and performance are natural aspects of children’s musical play
and help build upon learning from more structured, intentional teaching contexts.
6.13 Music Experiences Embraced by Children
One aim of this study was to determine which aspects of the TI program children
embraced and identify the types of music experiences that may help promote oral
language development. In response to this aim, this section provides a description of the
learning music experiences embraced by children. The learning experiences outlined
below are grouped into the following categories: playing musical instruments,
movement and dance, singing, games, and rhythm notation.
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6.13.1 Playing Musical Instruments
The children enthusiastically embraced the opportunity to play a range of
musical instruments throughout the intervention (RJ). “Mandy” commented “I think
they enjoyed the musical instruments…they love them” (Interview).
6.13.1.1 Gathering Drum. Mandy remarked that the children “always seemed
to enjoy the drum activity…when they got to bang on the drum” (Interview). Daniel,
who was easily distractible, was “drawn to the gathering drum” (RJ, S4) and it was one
of the few learning experiences he regularly sought to be involved in (RJ, S4, 6, 11, 13).
6.13.1.2 Un-tuned Percussion. The children particularly engaged with playing
un-tuned percussion instruments when I planned composition experiences (RJ, S8, 13)
and when there were opportunities to explore the instruments freely (RJ, S12).
6.13.1.3 Tuned Percussion (xylophones and glockenspiels). The tuned
percussion instruments excited and engaged the children throughout the intervention
(Mandy, interview; RJ). Matthew appeared to value playing these instruments as he
offered to give me his money to buy a new one after some children had been rough with
them and I had explained we needed to look after them (RJ, S5). The children
particularly embraced opportunities to play their own “song” for everyone (Damien,
Kieran, Loretta, Marcus, Philippa, Tabitha, RJ, S3; Leigh; RJ, S11; Chloe, RJ, S12;
Rosanna, RJ, S18). Children that could sometimes become distracted or chose to move
away would tend to return to the group in order to play these instruments (Kane, RJ,
S11).
6.13.1.4 Composition-Storytelling. The children responded to these
experiences enthusiastically. I recorded that the “children were so excited about telling
their own story using musical instruments. They helped decide that there should be fish,
crabs, stingray, octopus, water, shark…This was a very successful learning experience”
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(RJ, S8). Daniel was the only child not able to grasp the concept of using music to tell a
story (RJ). Further evidence of children’s engagement with this was shown when the
children: (i) requested to repeat compositions, swapping instruments and “characters”
(RJ, S10, 14), and (ii) independently organised their own musical storytelling during
free exploration with instruments (Andrew, Chloe, Loretta, Melissa and Rosanna, RJ,
S19).
6.13.1.5 Exploration with Instruments. Evidence that free exploration with
musical instruments engaged most children was provided when all the children, with the
exception of Clayton and Tabitha, relished the opportunity to “rehearse” their skills,
collaboratively organising a musical experience (Clarissa, Lachlan, Matilda Matthew
and Taylor, RJ, S17). Mandy noted she had been concerned the children might mistreat
the instruments during musical free play, commenting “Yes, I was a bit worried that
day!” (Interview). The children demonstrated they knew how to play and handle the
instruments correctly. For example, Chloe showed her younger sister how to play the
tambourine (RJ, S17) and use the mallets (RJ, S19).
6.13.1.6 “Goodbye” Drum (djembe). The simple ritual of playing the djembe
with the goodbye song appeared to engage the children. Evidence of this was shown
when: (i) Melissa tapped rhythmically on a wooden table after a session, refining the
rhythm until she correctly played the rhythm I played to signal the end of the song,
shown in Figure 43 (RJ, S9), and (ii) Damien commented “This is my favourite part”
(RJ, S11). These anecdotes highlight that this experience was appropriate and relevant
to children of different interests and capabilities.
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Figure 42: Goodbye Song Rhythm: Goodbye Song Rhythm
Goodbye Song Rhythm

Note. This figure shows the rhythm the teacher played on the djembe at the end of the
Goodbye Song.
6.13.2 Movement and Dance
6.13.2.1 Walking the Beat. The children consistently engaged in this experience
with a great deal of enthusiasm throughout the intervention. I observed that the children
did not appear to tire of this “game” (to move at different tempi and stop and freeze
when the chant finished) (Sessions 14, RJ). Evidence of children’s engagement
included: (i) Lachlan (RJ, S7) and Damien (RJ, S11) reminded me when I did not
include their favourite chant, and (ii) Marcus, who sometimes tried to do the opposite of
everyone else, “really focused on stopping with everyone” (RJ, S6).
6.13.2.2 Structured Dances. Dances the children engaged well with were: John
Kanaka (Traditional, n.d.-d) (RJ, S6-8, 10), The Keel Row (Anderson, 2014) and The
Clare Jig (Traditional, 2005) (RJ, S14,16). Evidence of children’s engagement was
shown when: (i) Andrew could recall the words and perform parts of John Kanaka
independently after having only performed it twice (RJ, S8), (ii) Lachlan requested John
Kanaka (RJ, S10), and (iii) the children were “very enthusiastic and concentrated
remarkably well to master the …movements” (RJ, S14). I observed that the children’s
engagement with folk dances increased later in the intervention as they gained
experience of them (RJ, S16).
6.13.2.3 Creative Movement. The children embraced their first experience of
“becoming” different sea creatures and identifying all the different details they could
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“see” as they moved to Aquarium, from Carnival of the Animals (Saint Saëns, 1886)
(RJ, S3). This also provided an engaging but calming activity at the end of Session 13
(Andrew, Chloe, Clarissa, Clayton, Damien, Daniel, Lachlan, Loretta, Marcus, Philippa
and Rosanna and three additional children, RJ).
6.13.3 Singing
Initially several children seemed unfamiliar with singing and were unsure about
joining in (Leigh, Philippa and Tabitha, RJ, S1-5), however I noted “how many boys
obviously enjoy singing and have nice little voices” (Session 5, RJ). Most children
engaged in singing from the outset and over time the confidence of those who were
uncomfortable about singing increased (Tabitha, RJ, S7; Philippa, RJ, S9; Leigh,
Session 11, RJ, S11).
6.13.3.1 Echo Songs. The children embraced all the echo songs used in the TI
program. Hey Everybody (Fairbairn, 2005) immediately engaged the children in Session
1 (RJ, S1). I noted the children’s positive response to Umbalayo (Splitter-Davies &
Splitter, 2001), and that the children particularly enjoyed learning to make the vocal
sounds in this song (RJ, S3). Initially I was concerned that the third echo song, Sing and
Scat (Splitter-Davies & Davies, 2001) was “a little challenging” (RJ, S8), I later
observed:
…the children are really coming to grips with this now. Marcus, Clayton,
Taylor, Melissa, Andrew, Tabitha and Lachlan are learning the words and the
vocal sounds and getting quite confident with it. Taylor has a real need to move
to music…as soon as a song starts he’s moving his shoulders from side to side.
The whole group wanted to repeat this and asked for a third run-through! (RJ,
S11)
This demonstrated that repetition enabled the children to learn and consolidate
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this more challenging song, and that their engagement increased as they mastered it.
Children requested repeats of other echo songs, as demonstrated by Melissa (Hey
Everybody) (RJ, S7) and Chloe (Oo-a-lay-lay) (RJ, S14).
6.13.3.2 Lucy Locket (Traditional, n.d.-e). The children engaged
enthusiastically with this and Mandy reported that the children would sing this song
throughout the week (Interview). Several children were curious about the words and the
meaning of the rhyme (RJ, S15, 17), and they were motivated to learn to song as a way
to explore early literacy concepts (left to right, symbol that matched a sound) (RJ, S15,
17).
6.13.4 Games
The children engaged enthusiastically with playing musical games, as evidenced
by: (i) requesting Galumph Went the Little Green Frog (Traditional, n.d.-a) using the
lycra sheet and frog toys (Group 1, RJ, S4), (ii) Andrew, Leigh, Loretta, Melissa,
Rosanna and Taylor requested The Children are Going to Sleep (Cork, n.d.) (RJ, S4),
and (iii) the listening game (RJ, S6-7) was “highly successful. The children were able to
focus and listen carefully” (RJ, S6).
6.13.5 Rhythm Notation
The children were “so attentive…curious and engaged” by rhythm pictograms
that represented the rhythm notation of Twinkle Twinkle Little Star (Traditional, n.d.-i)
and Lucy Locket (Traditional, n.d,-e) (RJ, S14). The children’s interest in
understanding the concepts continued (RJ, S10-18), with the exception of Daniel (RJ,
S11). Evidence of the children’s engagement included: (i) independently point to a star
image, while singing the song fairly accurately (Andrew and Marcus, RJ, S11; Tabitha,
RJ, S14), (ii) Kieran pointed to each symbol and “said the words in his form of speech”
(RJ, S14), (iii) the introduction of notation (ta and ta-te) in Session 18 “…had all the
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children completely silent and focused” and they appeared interested in the use of
symbols (RJ), and (iv) Lachlan created his own rhythms during the free play session
(RJ, S19).
6.14 Effects of the TI Program on the Banksia Centre
There were notable effects of TI program upon children attending the Banksia
Centre who were not participating in the study, particularly in relation to them learning
from older children, who became role models or “teachers”. The TI program also had
effects upon educators at the Banksia Centre, stimulating their thinking about music in
the early years and their own skills and pedagogical practices. These effects were
beyond the scope of this research, however it was important to describe them, because
of the practical implications for educator training, as well as implementation of music
education in ECEC settings. The study provided evidence that educator training
paradigms may not sufficiently prepare educators to provide effective music programs
that support oral language development, particularly for children at risk of oral language
difficulties, as well as helping children develop musical skills and knowledge.
6.14.1 Effects Upon Other Children
Effects beyond the TI sessions were observed in younger children who were not
participating in the study and in the ways the older children interacted with these
children. Younger children who were not participating in the study were interested in
the TI sessions, as evidenced by them spontaneously joining the Sessions 3, 13, 17, 18
and 19 (RJ). Older children also provided important role modelling for the younger
children and sometimes also took on ‘teaching’ roles with the younger children.
Evidence of this was provided when:
•

Younger children joining in TI sessions watched older children for cues
about what to do or what was expected (RJ, S18-19).

311

•

During free musical play a younger child watched Clarissa and a boy of a
similar age playing the xylophones. I played the melody of Old MacDonald
(Traditional, n.d.-f) and later observed the boy singing and playing Old
MacDonald. Later I noticed the younger girl doing the same (RJ, S19).

•

Chloe took on a “teaching” role with her younger sister, demonstrating the
correct way to play the tambourine after her younger sister used a clave to hit
one (RJ, S17) and demonstrated how to play the xylophones, explaining how
to make “caterpillars” with her mallets to start and stop together (RJ, S19).

6.14.2 Effects Upon Educators
The educators were engaged and interested in the TI sessions. Mandy sought to
clarify her understanding, asking me to explain beat in music and seeking to share her
learning with other educators (RJ, S2). Hayley and Ivy also sought to source repertoire
used in the sessions, saying that they engaged with it as much as the children (Hey
Everybody, Umbalayo, Sing and Scat, RJ). Educators observed that participating in
music appeared to highlight aspects of children’s characteristics and behaviour that
might not be evident in other learning contexts. A casual educator asking why some
children seemed to have particularly sensitive hearing, while other children appeared
impervious to loud sounds (RJ, S8). Mandy also noted that aspects of children’s selfregulation abilities became more evident to her through the TI intervention, commenting
that the drum song (gathering drum) was “about self-regulation in learning when to
stop” and had caused her to:
…take notice of who kept going. And thinking, “That really stood out”. Like
Leigh in particular…like when he was in a group of children, everyone would do
it, and he’d keep going…And you’d think, “That’s a one-off”, but then the next
week he’d do it again…and I hadn’t actually noticed that with him before.
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(Interview)
Participating in the TI sessions also appeared to cause educators to reflect on
their beliefs about teaching music. Mandy stated:
I absolutely loved it…well throughout the whole experience because I guess I
don’t feel very musically inclined and it gave me some really great hands on
experiences. It made me realise how easy and simple it is…like it wasn’t
about…you don’t have to play an instrument or anything. (Interview)
Mandy’s comment suggested she had previously thought that it was necessary to
be able to play a musical instrument to teach early years music. I asked Mandy whether
she might have not previously regarded herself as being “musical”, and whether her
view of herself had changed. She responded:
I’d still say I don’t feel musical…but I feel like I’m capable (laughs) of
providing experiences or activities like you did…and some of it I think is
knowledge that “Oh, we do that”…but other things I went, “Oh we could just do
some little things like that too”. (Interview)
This highlighted an increased self-efficacy, a recognition that the staff were “on
the right track” and validation for some current practices. Mandy also identified the
challenges to implementing more substantive changes:
…when I say I’m not musical, oh, Number 1, we probably don’t have enough
instruments, but Number 2 I don’t have a lot of activities up my sleeve I suppose
you’d say, that I know how to do with instruments, except just sitting in a circle
and letting them go for it.
Mandy’s statement highlighted her recurring concern about not being “musical”
and that using instruments requires educators to have a repertoire of learning
experiences to draw upon, as well as adequate instrumental resources. The educators’
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questions and comments demonstrate curiosity, a desire to learn and develop their skills,
particularly in regard to meeting children’s needs. Mandy reflected thoughtfully and
honestly about the current music practices in the centre, and the skills and resources that
might be needed for educators to enhance their music programs.
6.15 Summary and Conclusion
The summary and conclusion comprise three sections. The first summarises the
context for the study and factors affecting how the intervention was implemented.
Factors that contributed to children’s participation and engagement with the TI sessions
are then outlined. Finally, the results of the case study relating to oral language and
musical skills are summarised.
6.15.1 The Context and Implementation of the TI Intervention
6.15.1.1 Context for the Centre. Seventeen children participated in the case
study, which involved 20 music sessions conducted over a five-month period in the
Banksia Centre, which was located in an area of low SES. Of the 17 children, two
children had diagnosed disabilities that affected their oral language development and a
third child had very delayed language and social skills, but had not yet received a formal
diagnosis. Two of those three children were not able to participate in the CTOPP-2
testing due to their receptive and expressive language difficulties.
6.15.1.2 Children’s Oral Language Skills Prior to the Intervention. The
CTOPP-2 pre-test results in PA of most children were in the lower part of the Average
and Below average bands. These results contrasted with those of PM, where the results
were skewed towards the Very poor and Poor bands. The difficulties with PM that were
evident in the pre-test appeared to align with research showing that children from lowSES backgrounds were at increased risk of language-based memory difficulties. The
researcher found the speech of 13 of the 17 children difficult to understand to varying
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degrees. The CTOPP-2 results, particularly in PM, and researcher’s assessment the
intelligibility of children’s speech, did not necessarily align with individual parents’
perceptions about their child’s speech. Some parents appeared to perceive that other
adults found their child easier to understand than might have been the case and only five
parents reported having any concerns about their child’s speech development.
6.15.1.3 Implementation of the TI Sessions. Due to the number of children,
and limitations on space and availability of instruments, two small group TI sessions
were offered where possible. Whole group sessions were implemented at various times
throughout the intervention due to changes in centre routines or inclement weather.
Small group TI sessions were conducted while free outdoor play was taking place,
therefore children could choose to join or leave music at any time. Younger children
and other children not taking part in the study also regularly joined the sessions. Small
group sessions were found to be more effective than whole group sessions. participating
in group activities.
Groupings of children for small group sessions were not arranged by educators.
The lack of planned groupings and routines for transitions to and from music appeared
to impact upon some children’s participation, particularly for children who had
difficulty working in a group. It also contributed to a sense of uncertainty for the
researcher, in terms of having a clear framework to operate within. Children who had
difficulty participating in group activities benefited from individual support provided by
educators, however staffing levels did not always allow for this.
6.15.2 Factors Affecting Children’s Participation
6.15.2.1 Participation and Attendance. The majority of children had high
levels of attendance at the centre, although the attendance of three children was low,
impacting upon their opportunities to participate in the TI program. Attendance ranged
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from 10 to 19 sessions, with a mean attendance of 16.47 sessions. Participation in a TI
session was defined as being in the room while the session was conducted. Overall the
participation rate was high with the mean participation being 14.88 sessions.
Although it was possible to implement the TI sessions with the whole group,
smaller groups (up to 10 children) appeared to be more effective. Whole group sessions
necessitated omitting or altering some types of learning experiences, particularly those
involving musical instruments and movement. Smaller groups enabled the teacher to
provide each child with more attention as well as permitting the full range of
experiences in the TI program.
When whole group sessions were conducted, outdoor play was not available.
Children were therefore more likely to participate from a distance, as they did not have
a reason to leave the room. The “open door” arrangement for music sessions reduced
some children’s participation, as if they left the room, they tended not to return to
music. This suggests that a range of factors should be considered when planning how
music is to be implemented into centre schedules to maximise opportunities for all
children to participate.
6.15.2.2 Children’s Engagement in TI Sessions. From the outset, children
were mostly quiet but excited and eager to learn. Early in the intervention most children
were enthusiastic about participating. Only two children were not confident to attend
unless a trusted educator accompanied them, however, over time the children’s
confidence increased and they actively sought to participate in music. It was notable that
although music “competed” with free outdoor play, the majority of children showed a
high level of engagement throughout the intervention. The high take-up and engagement
by the majority of children suggested the TI program was engaging, stimulating and met
most children’s needs. Flexibility in the delivery of music was also tied into ensuring
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children could make participatory decisions. It was understood that children’s agentic
decisions could relate to the contexts of their play, social relationships and interactions
with peers, educators and the music teacher, and could also evolve over time
(Manyukhina & Wyse, 2019; Sairanen et al., 2022).
Most children engaged enthusiastically with nearly all aspects of the TI program.
The children engaged particularly strongly with: (1) playing musical instruments,
particularly tuned percussion and drums, (2) composition/storytelling activities, (3) free
exploration with the instruments, (4) learning elementary rhythm notation (5) Singing
echo songs, (6) music games, (7) creative movement, (8) walking the beat, and (9)
active listening experiences. When playing tuned percussion instruments the children
particularly engaged with improvising their own songs. Throughout the program
children requested repeats of the composition/storytelling activities and echo songs and
requested favourite music games, chants for walking the beat and dances.
6.15.2.3 Building Relationships. The researcher was somewhat familiar, but
not well-known to the children when the intervention began. By interacting with the
children in the playground prior to music and in the TI sessions warm relationships were
formed with the children. Forming these relationships helped children to feel confident
to join the sessions. This became evident through their eagerness to greet me, give me
hugs and have conversations with me. The classroom arrangement for music (mostly
conducted in seated or standing circles) as well as learning the routines of the TI
program also appeared to facilitate building relationships. Importantly, children’s
relationships with significant adults (educators and parents), and peer friendships, acted
as “bridges” to provide children with emotional support, helping them participate in
music with a relatively unfamiliar adult. Building relationships between the teacher and
children in turn appeared to support the development of children’s self-confidence and
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sense of self-efficacy as communicators.
6.15.3 The Development of Children’s Skills
6.15.3.1 CTOPP-2 Post-test Results. The PA post-test showed that two thirds
of children tested made good improvements in Sound Matching and in Elision and just
over half the children improved on their pre-test result. The results for Blending Words
were mixed, however. The PACS post-test showed that more than half the children had
improved from the pre-test. Four children’s results were essentially unchanged and three
children’s results were lower than the pre-test. The PM post-test results showed that
almost all children (14/15) improved, with 12 of those making very good gains in Non
Word Repetition. Two thirds of the children tested also improved in Memory for Digits
and of those, eight made very good gains. Most children (13/15) made good gains upon
their PMCS pre-test results.
6.15.3.2 Children’s Oral Language Skills. There were a wide range of speech
abilities evident amongst the children at the start of the intervention. The researcher
found four children’s speech easy or mostly easy to understand, however ten children
were sometimes difficult or quite difficult to understand. Three children were extremely
difficult to understand and of these, two spoke very little, relying on gestures, facial
expressions and very brief utterances to communicate. A small number of children were
not confident to speak to the researcher. By the middle of the intervention there was a
notable increase in the willingness of children to communicate and several children with
the poorest speech were showing very strong communicative intent and greater
confidence about speaking. The children’s use of spoken language for social purposes
increased. Additionally, the speech of children who had been sometimes difficult to
understand became clearer and more well-articulated. Changes were not evident in one
child with very delayed speech and play, however due to his low attendance at the
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centre there were limited opportunities to observe him.
An important finding was that building warm relationships with the children
facilitated children’s desire to communicate, which led to them become more confident
and frequent communicators. The TI sessions appeared to provide a social context that
supported and scaffolded children’s oral language development. This was evident in
children with a range of abilities but was notable in the case of several children with
delayed speech.
6.15.3.3 Children’s Musical Skills Across Time. Musical skills were explored
and developed in the TI sessions through playful music activities. A wide range of
abilities were evident amongst the children from the start of the intervention, however
most children’s musical skills developed consistently throughout.
Initially several children had difficulty synchronising to a beat, playing with a
very fast and uneven beat. Over time and with ongoing scaffolding they were able to
play slowly for short periods. The beat synchronisation of the majority of children
developed consistently throughout. Similarly, with dynamics, at the outset six children
were not able to play quietly dynamics but gradually developed the ability to do this for
short periods. The remainder of the group were able to create contrasts and gradual
changes in dynamics from early in the intervention. With regard to singing, the pitch
accuracy of a number of children increased over time, while several other children
developed a “sing-song” style of speech with variations in pitch. Overall, an increase in
children’s confidence to sing was also evident.
By Session 7, most children were able to achieve collective musical goals such
starting and finishing playing together, however at this point several children found this
difficult. Later in the intervention the majority of children played with greater cohesion
and demonstrated pride in working as a group.
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A number of children were observed “rehearsing” TI repertoire or experiences
throughout the intervention, both individually and collectively. Through rehearsal
children refined and extended their skills. This appeared to be a natural aspect of
children’s musical play and could also accompany other forms of play. Most children
also used opportunities for improvisation to incorporate elements of a range of activities
in the TI sessions and learning through watching peers. Younger children attending the
centre were also observed to learn new musical skills by watching older children. One
older child was observed on several occasions “teaching” her younger sibling.
The TI teacher role modelled and scaffolded fundamental music skills and
demonstrated how to handle and play musical instruments appropriately. This helped
the children develop specific music skills, such as beat synchronisation, active listening
and pitch matching, as well as broader “musicianship” skills, such as how to work in an
ensemble.
Repetition was an important element of the program that enabled children to
develop their skills over time. Although some repetition was planned, it resulted more
frequently from children’s requests. There was also evidence of children independently
“rehearsing” repertoire, consolidating their learning and extending their skills. There
was evidence that as children developed their musical skills and knowledge, they also
appeared to gain aesthetic and social pleasure from individual and shared experiences of
music making. The music making developed greater sophistication and nuance. This
was particularly evident when children performed compositions collectively and
explored instruments during free musical play.
The following chapter will compare and contrast the results of the two cases of
the multiple case study. Common themes identified between the two cases will point to
key findings that suggest greater generalisability of the results. Furthermore, contrasts in
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results between the cases will highlight contextual factors or other aspects of the cases
that may have influenced those results.
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Chapter 7 Cross-Case Analysis
7.1 Introduction
This chapter compares and contrasts the Waratah Centre and Banksia Centre
case studies. The results of the case studies were analysed, enabling a detailed
examination of themes that emerged across the cases (Creswell, 2013). Common crosscase themes, as well as themes unique to cases are explored within this chapter, to better
understand generalisable effects of the TI program upon children’s oral language or
factors specific to one case that may have impacted upon children’s participation or
development in oral language and musical skills.
7.2 Contexts for the Centres
The contexts relating to the SES and staffing of the Waratah and Banksia
Centres was previously discussed in Chapters 4 and 5. Both centres were located in
areas of significant socioeconomic disadvantage, however the location of the Waratah
Centre was more socioeconomically disadvantaged than that of the Banksia Centre.
SEIFA data for 2016 showed the Waratah Centre was in the 3rd percentile for all
indexes except for Education and Occupation, where it was in the 6th, while the Banksia
Centre was between the 6th and 10th percentile for all indexes except for Economic
Resources, where it was in the 14th percentile (ABS, 2018). Although New Centre
Directors had been appointed at each centre several months before the intervention,
there were significant differences between the centres with regard to the educator
cohorts. The Banksia Centre, had a team of experienced educators who had worked
together for several years. In contrast, a new team, with both experienced and
inexperienced educators, had recently been recruited on a permanent basis at the
Waratah Centre.
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7.2.1 Spaces and Arrangements to Conduct the Intervention
In both centres, the spaces available to conduct music were limited, particularly
for learning experiences such as movement and dance, and playing tuned percussion
instruments, which required substantial open floor space. There was also limited
shelving for safe storage of instruments and equipment. There were approximately twice
as many children in the Banksia Group as in the Waratah Group, therefore, at the
Banksia Centre small group sessions were conducted where possible. At the Banksia
Centre music was conducted at the time children normally engaged in free play outside.
Two small group sessions were conducted and children could choose to come to music
or continue playing. When changes to centre routines necessitated, whole group
sessions were conducted. In the Waratah Centre, after some initial experimentation with
times and locations for conducting TI sessions, from the fifth session an enclosed
outdoor room (EOR) was used for music. Younger children at the centre were sleeping
in the regular classroom at that time, therefore the Waratah Group needed to remain in
the EOR.
7.3 Participants
There were 17 children in the Banksia Group and eight in the Waratah Group,
with the Banksia Group being a slightly older cohort than the Waratah Group (mean age
55.76 months and 51.5 months respectively). Boys outnumbered girls in both groups
(Waratah Centre – 5 boys, 3 girls, Banksia Centre – 10 boys, 7 girls). Both groups had
similar numbers of children with disabilities and/or developmental delays that had
impacted their oral language development, however as the Waratah Group was small,
the proportion of children in with language disorders in that group was high. The
children affected and their respective disabilities in each group are displayed in Table
29.
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Table 29: Children with Disabilities Affecting Language
Children with Disabilities Affecting Oral Language
Waratah Centre

Banksia Centre

Aaron

Severe Autism, Global
Developmental Delay

Daniel

Severe Language Delay

Brody

Attention Deficit
Hyperactivity Disorder,
Oppositional Defiance
Disorder, Expressive
language disorder

Damien

Global Developmental
Delay

David

Severe Autism

Kieran

Selective Mutism

Dylan

Moderate Autism

Note. This table provides a summary of the disabilities that also impacted the oral
language of a number of children in the Waratah and Banksia Centres.

7.4 Pre-Intervention Parent Survey (PIPS)
The PIPS provided important insights into parents’ perceptions of their child’s
speech abilities. A substantial number of parents in both groups reported having
concerns about their child’s language development.
7.4.1 Intelligibility of Children’s Speech
A significant proportion of parents in each group reported having difficulties
understanding their child’s speech at times. By the age of three years, 75-100% of a
child’s speech would typically be expected to be intelligible to parents or close
caregivers (Bowen, 2011). There were children in both groups with disabilities affecting
their oral language, therefore it was not surprising that some parents had difficulty
understanding their child’s speech. Interesting, fewer parents reported having concerns
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about their child’s speech than the number who found their child difficult to understand,
which suggested that some parents were not aware that not being able to easily
understand their child’s speech at this age would be a cause for concern.
By the age of 47 months 100% of a child’s speech would be expected to be
easily intelligible to a stranger (Coplan & Gleason, 1988; Flipsen, 2006; Lucas, 2020).
Approximately half the parents in each group identified that other adults had some level
of difficulty understanding their child’s speech. All the child participants were at least
48 months old at that time, which indicated there was a higher proportion of children
with speech problems than would be found in a broader sample population. The
incidence of parents and unfamiliar adults having difficulties understanding children’s
speech (PIPS) in the context of the SEIFA data (ABS, 2018) were congruent with
findings of research showing the increased risk for difficulties with speech development
for children from families of low-SES backgrounds (Baker et al., 2011; Letts et al.,
2013).
7.4.2 Home Music Experiences
Music appeared to play some role in the home environments of children in both
groups, although the type of music experiences and frequency varied between groups.
Parents in both groups reported singing with their children, however the types of songs
varied. Waratah Group Parents sang nursery rhymes to their children most often, while
Banksia Group parents sang other types of songs more frequently than nursery rhymes.
All of the Waratah Group and most of the Banksia Group knew some nursery rhymes,
however two Banksia Group parents reported their child did not know any. Although
most children in both groups initiated singing at home there were a small number of
children in both groups that did not. The children reported not to initiate singing at
home had severe difficulties with spoken language; suggesting that learning music and
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spoken language may pose similar challenges for some children with language
disorders. In contrast to singing, most children in both groups frequently initiated
movement and/or dancing at home. Overall it was evident that a high proportion of
children in both groups enjoyed aspects of music, particularly movement, however
parents’ engagement in music with their children varied.
7.5 Attendance and participation
Both the Waratah and Banksia Groups received a similar number of TI sessions
over the five-month intervention (Waratah Group n=19, Banksia Group n=20). A
comparison of the attendance and participation rates for both groups is shown in Table
30. Participation in a TI session was defined as the period that a child remained in the
room during music, whether participating directly in the group or not. Attendance rates
were quite similar and the participation rate was high at both centres, however the
participation rate of the Waratah Group was higher than the Banksia Group.

Table 30: Comparison of Attendance and Participation
Comparison of Attendance and Participation
Number of
TI sessions
conducted

Mean
number of
sessions
attended

Attendance
Rate

Mean
participation

Participation
Rate

Waratah
Centre

19

16.69

83.45%

16.5

98.80%

Banksia
Centre

20

16.47

82.35%

14.88

90.34%

Centre

Note. This table provides a comparison of the number of TI sessions conducted,
attendance and participation data between the Waratah and Banksia Centres.
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7.6 CTOPP-2 Pre- and Post-test Results
All eight children in the Waratah Group and 15 of the 17 children in the Banksia
Group were tested using the CTOPP-2 at the beginning and the end of the intervention.
The comparative pre- and post-test results in the Phonological Awareness Composite
Score (PACS) and Phonological Memory Composite Score (PMCS) are displayed in
Table 31. The mean percentile rankings in the PACS and PMCS were quite low,
however phonological memory was relatively weaker than phonological awareness,
particularly in the Waratah Group. Four of the eight children in this group had language
disorders and other disabilities, which was likely to have impacted these results.
Additionally, the generally low pre-test results aligned with previous research showing
that children from low-SES backgrounds are at increased risk of difficulties with
language development (Baker et al., 2011; Letts et al., 2013). The post-test showed both
groups had made improvements in phonological awareness and phonological memory,
however overall the Banksia Group made greater gains than the Waratah Group. This
was particularly evident in the mean pre- and post-test percentile rankings.
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Table 31: Comparison of CTOPP-2 Mean Results for Composite Tests
Comparison of CTOPP-2 Mean Results for Composite Tests
Mean Composite Score

Mean Percentile Ranking

Centre

Phonological
Awareness
Phonological
Memory

Pre-test

Post-test

Pre-test

Post-test

Waratah

87.75

88.38

22.13

24.38

Banksia

87.80

90.60

23.27

31.53

Waratah

68.38

90.00

15.25

32.88

Banksia

79.25

103.69

19.22

57.69

Note. This table compares the pre- and post-test mean composite scores and mean
percentile rankings in phonological awareness and phonological memory between the
Waratah and Banksia Centres.
High pre- and post-test score, between groups, is indicated by a.

7.6.1 Comparison of phonological awareness results
In the subtests, the pre-test results of both groups showed the majority of
children were in the Below average and Average bands. In Sound Matching, the
majority of children in both groups made substantive improvements, while the post-test
results for Elision and Blending Words were mixed.
The changes from pre- to post-test in the subtests are summarised in Table 32.
Strong improvements were evident in Sound Matching in both groups. The majority of
children in made good improvements, with a small number of children with either
decreased scores or maintaining developmental trajectory. In both groups in Elision and
Blending Words a similar pattern of results emerged. A small number of children
maintained their developmental trajectory, while the results of similar numbers of
children either increased or decreased.
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Table 32: Comparison of Post-test Changes in Phonological Awareness Subtests
Comparison of Post-test Changes in Phonological Awareness Subtests
Waratah Group

Banksia Group
Number of children

Increased
score

Maintained
trajectory

Decreased
score

Increased
score

Maintained
trajectory

Decreased
score

Sound
Matching

5

2

1

10

1

3

Blending
Words

3

2

3

5

3

7

Elision

3

1

4

8

1

6

Subtest

Note. This table shows the number of children in each group who maintained
developmental trajectory or whose post-test scores in phonological awareness subtests
increased or decreased.

Sound Matching tests a different aspect of phonological awareness; the ability to
match initial and final sounds in words (Wagner et al., 2013). Elision and Blending
Words test opposite aspects of phonological awareness. Elision tests the ability to omit
(elide) words or sounds from words to produce a new word (E.g. Can you say
skateboard without saying “skate”?), while BW tests the ability to combine words or
sounds to form new words (Wagner et al., 2013). The strong positive results in Sound
Matching and mixed results of Elision and Blending Words may suggest either that
Elision and Blending Words take longer to change in response to intervention or that the
TI music program particularly impacted Sound Matching skills.
As previously identified in the methodology chapter, although the subtests
highlight specific strengths and weaknesses, the composite scores are more reliable
overall indicators phonological abilities (Wagner et al., 2013). The PACS results
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provided important baseline data and response to intervention data. The PACS pre-test
showed all children in the Waratah Group were in the Below Average to Average bands
(the majority Below average) and the majority of children in the Banksia Group in the
Below average and Average bands (the majority Average) and a small number of
children in the Poor band. The changes from pre-test are shown in Table 33. Overall a
significant number of children in both groups had improved post-test. Half the children
in the Waratah Group and just over half in the Banksia Group improved in the post-test,
and roughly equal proportions of children had maintained trajectory or had lower posttest scores.

Table 33: Comparison of PACS Post-test Changes
Comparison of PACS Post-test Changes
Waratah Group

Banksia Group
Number of children

Increased
score

Maintained
trajectory

Decreased
score

Increased
score

Maintained
trajectory

Decreased
score

4

2

2

8

4

3

Note. This table shows the number of children in each group who maintained
developmental trajectory or whose post-test scores in the phonological awareness
composite score increased or decreased.

The mean percentile rankings highlighted that the Banksia Group results
indicated a substantial improvement at post-test, with a very slight improvement in the
Waratah Group. The difference in the results between groups was likely to be due to the
very substantial proportion of children in the Waratah Group with language disorders.
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The pre- and post-test percentile rankings are shown in Table 34.

Table 34: Comparison of PACS Mean Percentile Rankings
Comparison of PACS Mean Percentile Rankings
Mean Percentile Ranking
Centre
Pre-test

Post-test

Waratah

22.13

24.38

Banksia

23.27

31.53

Note. This table compares the pre- and post-test mean percentile rankings for the PACS
between the Waratah and Banksia Centres.

7.6.2 Comparison of Phonological Memory Results
The phonological memory pre-test results in the subtests contrasted significantly
with phonological awareness. The Non Word Repetition results were similarly spread in
both groups (Waratah Group - Very poor to Superior and Banksia Group - Very poor to
Very superior), however the results were skewed differently between each group. The
Waratah Group results were slightly skewed to Very poor, while in the Banksia Group
they were distributed around the Average band. Similar patterns of results were evident
in Memory for Digits in both groups, as the results ranged from Very poor to Average
but were skewed to the Very poor band (six children in both groups). Overall a
significant number of children in both groups had difficulties with phonological
memory. These were more severe in the Waratah Group however, aligning with
previous research findings that children from low-SES backgrounds are at higher risk of
language-based memory problems than children from more affluent backgrounds
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(Baker et al., 2011; Letts et al., 2013).
Substantial improvements were evident in both groups at post-test, which are
displayed in Table 35. A high proportion of Waratah Group made gains in both subtests.
All but one child in the Banksia Group made gains in Non Word Repetition and a high
proportion made gains in Memory for Digits. In both subtests there were substantial
reductions in the number of children in the Very poor band, as well as increases in the
number of children Average or above. Both groups improved in both subtests. However,
the Waratah Group made greater improvements in Memory for Digits than the Banksia
Group, and the Banksia Group made greater gains than the Waratah Group in Non
Word Repetition.
The PMCS pre-test results were skewed to Very poor in both groups., with the
results spread from Very poor to Superior in the Waratah Group and Very poor to
Above average in the Waratah Group. The majority of children in both groups showed
improvements in the post-test, which are shown at Table 35.

Table 35: Comparison of PMCS Post-test Changes
Comparison of PMCS Post-test Changes
Number of Children
Increased score

Maintained trajectory

Decreased score

Waratah Group

6

1

1

Banksia Group

13

0

2

Note. This table shows the number of children in each group who maintained
developmental trajectory or whose post-test scores in the phonological memory
composite score increased or decreased.
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The Banksia Group post-test results were particularly strong as all but two
children improved, seven of those substantially. It is likely that the greater gains in the
Banksia Group were due to the lower proportion of children with language disorders in
group who participated in the CTOPP-2 testing. Despite this, the pre- and post-test
percentile rankings provide evidence of the strong improvements in both groups, which
are shown in Table 36.

Table 36: Comparison of PMCS Mean Percentile Rankings
Comparison of PMCS Mean Percentile Rankings
Mean Percentile Ranking
Centre
Pre-test

Pre-test

Waratah

15.25

32.88

Banksia

19.22

57.69

Note. This table compares the pre- and post-test mean percentile rankings for the PMCS
between the Waratah and Banksia Centres.

7.6.3 Post-Test Results Lower Than Pre-Test
There were children in both groups whose post-test results were lower than pretest or who maintained their developmental trajectory in some tests. These are
summarised in Table 37. This may have resulted from the TI program or parts of it
being outside children’s Zone of Proximal development (either too high or not high
enough). Where applicable, notes were recorded as to children’s demeanour, other
factors reported by an educator or where environment at the centre may have affected
children’s test responses. The test results of some Waratah Group children may have
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been affected by their mood or environmental conditions and these factors were
discussed in Chapters 4 and 5. It was not possible to determine whether other factors
may also have contributed to these results. Additionally, two children in the Waratah
Group maintained developmental trajectory in several post-tests. These were Aaron
(Elision, Blending Words, PACS and Memory for Digits) and David (PACS and
Memory for Digits), who both had severe Autism and very limited spoken language.
Although Aaron and David were enthusiastic about participating in the testing, it is
possible the tasks may have seemed illogical (not related to everyday language) or not
interested them. The CTOPP-2 test instructions required a test to be discontinued after
three incorrect responses, however.

Table 37: Children Whose Post-Test Results Were Lower Than Pre-Test
Children Whose Post-Test Results Were Lower Than Pre-Test
Test

Waratah Group Children

Banksia Group Children

Sound Matching

Brody

Andrew, Clarissa, Marcus

Blending Words

Brody, David, Toby, Olivia

Clarissa, Marcus

Elision

David, Toby

Andrew, Marcus

PACS

Brody, Toby

Andrew, Clarissa, Marcus

Memory for Digits

Andrew

Note. This table shows children in each group who had a number of post-test results
lower than pre-test and the applicable tests.

7.6.4 Discrepancies Between PACS and PMCS
Children with typical oral language development are likely to achieve similar
scores in the PACS and PMCS (Wagner et al., 2013). A significant discrepancy (>31)
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between a child’s composite score in the PACS and PMCS indicates the difference is
clinically significant (95% level of confidence) (Wagner et al., 2013). Four children,
three of whom had diagnosed language disorders, in the Waratah Group showed
clinically significant differences between the PACS and PMCS. One child in the
Banksia Group, who did not have a diagnosed language disorder had a clinically
significant difference between PACS and PMCS. In the post-test the discrepancies
appeared to have resolved in all children.
It is not possible to determine if participating in the TI program may have
contributed to the resolution of discrepancies between PA and PM. Previous evidence
discussed indicated that environmental factors such as low-SES increase children’s risk
of language-based memory problems (Baker et al., 2011) and phonological working
memory weaknesses are a feature of particular language problems (Bavin & Bretherton,
2013; Smith-Lock & Nichols, 2015; Vugs et al., 2015). In some cases, PM weaknesses
have been found to resolve over time and it has been suggested that this could partly be
explained by initially immature memory that gradually matures to match other
phonological abilities (Barin & Bretherton, 2013). While it is unclear whether
maturation, environmental factors, including participating in the TI program contributed
to the resolution of the discrepancies in all children, this was none-the-less an
interesting result.
7.7 Cross-case Themes
A methodical process was employed to conduct the cross-case analysis. The case
reports were re-read, notes taken regarding patterns that emerged, contradictions or
exceptions to patterns (Gall et al., 2007). This process involved decontextualising the
cases (Ayres et al., 2003), which enabled the development of a list of common themes.
Ayres et al. described this as the identification of “units of like meaning” (2003, p.272).
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This required the researcher to systematically go through the data, identifying and
removing the “meaning units” identified from their context and labelling them with a
code (Bengtsson, 2016, p.11). The approach used was reductive (Stake, 2005), which
was important for identifying common themes and also served to highlight unique
features to each case that resulted from situational factors. This was followed by reading
the original text alongside the list of codes (recontextualisation), from which categories
were developed to conduct the analysis (Bengtsson, 2016).
This approach was particularly appropriate as the delivery of the TI program
differed somewhat between the two centres due to situational factors. This was
important because the purpose of case study research is to answer “how” and “why”
questions (Kervin et al., 2006). Conducting this research in naturalistic settings, was
likely to involve variance between the cases, which lent itself to showing different
perspectives (Creswell, 2013) on the effects of the TI program.
Throughout the cross-case analysis it was important to review the research
questions regularly to determine whether the themes helped answer those questions and
in what ways. Additionally, the themes were interpreted, in order to better understand
their broader significance. This included considering how themes related to the
theoretical framework that underpinned the study. Simons (2009) suggested this was
useful to examine to help determine whether the themes were consistent with the
theoretical framework or whether alternative common understandings emerged across
the cases.
The overarching cross-case themes related to: (i) participation in the TI sessions,
(ii) the role of relationships to children’s learning and development, (ii) development of
children’s oral language, and (iv) development of musical skills. In several of the
themes, case-specific variations were also identified. Following this, the analysis of the
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music experiences embraced by children and effects of the TI program upon both
centres is addressed.
7.7.1 Participation in the TI Sessions
Research ethics required that the children participating in the research had the
opportunity to make choices about whether to participate in the TI sessions and were not
coerced to participate (National Health and Medical Research Council and Universities
Australia, 2019; The Royal Australasian College of Physicians, 2008). Beyond the
procedural aspects of research ethics, this research aimed to respect and provide
opportunities for children to enact agency (CRC, 1989; DEEWR, 2009) by making
decisions to determine their participation or non-participation (Harcourt & Sargeant,
2012). The Waratah Group needed to remain in the room so younger children next door

were not disturbed, therefore provision of choice was facilitated by setting up tables
with a range of quiet play activities at the rear of the room. Children were free to join
the TI teacher or leave the circle at any time. In the Banksia Group, small group TI
sessions were conducted while free outdoor play was taking place. There was an “open
door” arrangement, therefore children could choose to join or leave music at any time.
When whole group sessions were conducted, children were able to choose to move to
other play areas and activities in the room.
As previously discussed, although the participation rate for the Banksia Group
was high (just over 90%), the rate was substantially higher in the Waratah Group
(almost 99%), as the children in this group needed to remain in the EOR. The Banksia
Group essentially chose between free outdoor play and joining the TI sessions. The high
take-up rate was significant, as most children thoroughly enjoyed free outdoor play. If
children attending the TI session left the room, they tended to become distracted by the
outdoor play and did not return. This highlighted that the different arrangements for
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setting up the TI sessions in each centre resulted in different levels of participation;
although both arrangements provided the children with choice about whether to
participate or not.
7.7.2 Modes of Participation
Furthermore, a theme emerging from the implementation of the TI sessions to
respectfully provide for children’s participatory decisions in the Waratah Centre was
that of “modes of participation”. The provision of quiet play activities at tables assisted
children who found it hard to join in group music experiences by enabling them to
regulate their participation. This was termed participation from a distance, while
joining in with the group was termed direct participation. Children who participated
from a distance frequently stopped their play to watch and demonstrated they knew the
repertoire of songs used in the sessions. Initially they selectively engaged with
experiences they felt particularly drawn to and over time the rate of direct participation
increased. There were a number of children in this group who could exhibit challenging
behaviour or difficulties with self-regulation, therefore by choosing their mode of
participation they were independently able to regulate their behaviour. Furthermore,
they were also learning and increasing their capacity to join the group.
In both groups there were children with additional needs who benefitted from
individual support provided by educators, when this was available. The support
provided included more targeted role modelling or scaffolding, assistance with
overcoming potential barriers to participation, encouragement, behavioural and
emotional support. There were not always sufficient educators available to assist
however, potentially reducing the degree to which children with additional needs were
able to take part in sessions, particularly in the Waratah Group. This highlighted the
importance of considering the groupings of children and staff availability, so that all
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children were able to participate as fully as possible and gain the greatest benefits from
the TI program.
7.7.3 Increases in Concentration Span
The children with poorer oral language skills and language disorders showed
short concentration spans at the start of the TI intervention. This was evident in both
groups. In the Waratah Group, shorter sessions (20 minutes) needed to be planned
initially, and while the majority of children in the Banksia Group were able to
concentrate for 30 minutes, several children consistently lost concentration after around
20 minutes. As children lost concentration, their self-regulation also declined. A
noticeable increase in the children’s concentration was evident in the Banksia Group,
from Session 6, and in the Waratah Group, from Session 13. As the children’s
concentration increased, it was possible to fit more into each session, and extend the
length of sessions. Furthermore, as children’s concentration increased, there was
corresponding reduction in negative modes of self-regulation and higher levels of
engagement, particularly in children in the Waratah Group.
7.7.4 Small Versus Large Group Size
Small groups have been suggested to offer particular benefits to children,
including more individualised teaching, providing greater support to maximise
children’s engagement, and enable teachers to more closely observe children’s learning
(Vanover, 2020; Wasik, 2008). Both small and large group TI sessions were conducted
at the Banksia Centre, which enabled a comparison to be made between the two.
Although there were occasions when large group sessions were quite effective,
generally small groups, with up to 10 children, were more effective. Small groups
enabled greater fidelity to the TI program, which was based on the concept of group
classes with a maximum of eight children. Smaller groups enabled the teacher to
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provide more individualised attention to each child and also helped facilitate forming
relationships with the children. From a practical perspective, smaller groups made a
greater range of movement experiences possible, made it possible to provide the
numbers of musical instruments required and allowed the TI teacher to observe each
child’s responses, skills and progress more effectively.
7.8 The Role of Relationships in Children’s Learning and Development
Forming relationships between the TI teacher and the children played a critical
role in facilitating children’s learning and oral language development. Prior to the
intervention the TI teacher had visited each centre several times, so was somewhat
familiar, but not well-known, to the children when the intervention began. At the start of
the intervention, several children in the Waratah Group were wary of the TI teacher,
although they were also curious about what “doing music” might involve. By
comparison, most of the Banksia Group were excited about music and willing to
connect with the teacher, although several children were not confident to do so without
the support of trusted educators.
The social frameworks provided by TI sessions appeared to support the
development of relationships. Social frameworks in the sessions included seating or
standing circle arrangements where all children could easily see the teacher, educators,
and other children. Additionally, routines for the order in which particular music
experiences were conducted, provided predictability and consistency in the sessions.
The routines of the sessions, where there was a consistent sequence of the activities that
made up the sessions, appeared to assist children to feel comfortable and secure.
Forming strong relationships with the children was also enhanced by the teacher
spending time with children as they played before and after music. This enabled the TI
teacher to learn about the children’s interests as well as providing the children with the
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opportunity to get to know the teacher. This was particularly important in the Waratah
Centre, which was undergoing significant organisational and pedagogical changes, and
music appeared to provide a “softening” effect that helped children manage those
changes more effectively.
Positive and respectful interactions between the music teacher and children also
contributed to supporting children to make decisions to participate or not, and to take
initiative during the sessions by making suggestions, sharing ideas, or seeking to assist
the teacher (Sairanen et al., 2022). The teacher was accepting of children’s positions,
views and suggestions, which was important as these types of responses by adults have
been found to help promote children’s agency (Sairanen et al., 2022). Children had a
strong sense of agency, which was demonstrated by their willingness to engage in
agentic behaviour (Mercer, 2011). Although the contexts and environments of each
centre differed, by employing a flexible approach to the organisation of TI sessions,
children’s agency was facilitated and respected (Mercer, 2011). This was important as
agency has been found to contribute to relational engagement (Edwards, 2011). This
aligns with sociocultural theoretical perspectives of agency, which emphasise that
interactions between children and their environments, relational and social factors,
support children’s agency, wellbeing, learning and development (John-Steiner & Mahn,
,1996; Kumpulainen et al., 2018; Sairanen et al., 2022; Vygotsky, 1978).
Evidence of the children forming a strong relationship with the TI teacher was
provided by them seeking to connect through smiles, eye contact, greetings, hugs, and
assisting with unpacking and packing up. A number of children with poor speech sought
to assist with packing away, which provided opportunities to initiate conversations with
the TI teacher. This was particularly evident with several children in the Waratah Group
who had limited speech and were not as confident to communicate in group contexts.
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7.8.1 Between-case Differences
Although there was evidence that children’s learning and development was
facilitated by positive relationships, there were differences in each group about the types
of relationships that were most important. In the case of the Waratah Group, the
building of relationships largely occurred directly between the TI teacher and the
children. The children had to first build the relationship with the TI teacher and know
she was trustworthy and genuinely interested in them. Once the relationship was
established, they then looked to the teacher as a role model, encourager, and a
significant adult figure. In the Banksia Group, by contrast, existing relationships with
significant adults (educators and parents), and peer friendships, acted as “bridges” to
provide children who were less confident to join music independently with emotional
support, helping them participate in music. This “bridging” effect then became conduits
not just those children developing trust in the TI teacher.
7.9 The Development of Children’s Oral Language
In both groups a wide range of oral language abilities were evident at the outset
of the TI intervention. Four children in the Waratah Group and two in the Banksia
Group had diagnosed conditions that affected their oral language and an additional child
in the Banksia Group had a severe speech delay for which he was receiving therapy.
Four boys in the Waratah Group had poor and/or limited speech, two of whom had only
started to speak in several month prior to pre-testing. Two children were somewhat
more proficient communicators and two girls were capable, confident communicators.
Although a higher proportion of children in the Banksia Group were relatively
proficient communicators, there was a wide scope within the group, with three boys in
the group whose speech was poor and/or limited and two children who were very
articulate, competent and confident communicators.
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7.9.1 Comparison of PIPS, CTOPP-2 Results and Observed Oral Language Abilities
The Waratah Group parents’ responses on the intelligibility of their children’s
speech in the PIPS were consistent with the observations of the TI teacher. This was not
the case with several children in the Banksia Group however, as a number of parents
appeared to overestimate the intelligibility of their child’s speech to an unfamiliar adult.
As mentioned previously, there were also parents who reported unfamiliar adults had
difficulty understanding their child’s speech who also reported having no concerns
about their child’s speech development.
The CTOPP-2 pre-test results in phonological memory clearly demonstrated that
a high proportion of children in each group (Waratah Group 75%, Banksia Group 60%)
had significant difficulties in this aspect of phonological processing. Importantly, these
difficulties might not necessarily be immediately apparent by observing a child’s
expressive language. This highlighted the importance of educators being aware of the
role of memory in oral language, and observing children’s learning over time to help
identify children with potential difficulties in this area for further referral. The
phonological memory pre-test results, which were mostly in the Below average and
Average bands in both groups, highlighted that there are likely to be observable delays
or difficulties with children’s oral language prior to them being detectable in this aspect
of the CTOPP-2.
7.9.2 Changes in Children’s Oral Language Skills Across Time
The most notable change in children’s oral language, most particularly those
with diagnosed language disorders, was a strong increase in communicative intent,
through seeking social contact and language interactions (Prizant & Weatherby, 1987;
Vicker, 2019). This became apparent in both groups approximately two months into the
intervention. It should be emphasised that these changes could have resulted the
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growing relationship between the teacher and children. Additionally, it is possible that
the researcher may have not had opportunities to observe children’s communication and
spoken language early in the intervention. Children appeared to actively seek to initiate
and sustain conversations, the length of utterances increased and they began to use more
complex constructions. This became evident in both groups from around Session 7. The
concept of communicative musicality, which emphasises that social engagement and
active participation in playful musical experiences form a way to share and encourage
communication between primary carers and infants (Trevarthen, 2008) may be relevant
in providing a model of how the relational and musical aspects of the TI sessions helped
increase communicative intent.
As communicative intent increased, a gradual improvement in the articulation
and intelligibility of most children whose speech had been difficult to understand was
evident. Amongst the small numbers of children whose speech was well-developed and
intelligible at the outset of the study no changes were observed. The clarity of the
speech of most children in both groups whose speech the TI teacher had found difficult
to understand improved. Across both groups, as children sought to engage in
communication more and practiced their skills, a substantial increase in their selfconfidence as communicators also became evident. In both groups it was evident that
building warm relationships with the children helped fuel their desire to communicate.
This in turn led them to become more confident and frequent communicators.
Particularly in the Waratah Group, where a number of children had shown
challenging behaviours at the start of the intervention, as children’s oral language skills
improved, a reduction in externalised negative behaviours, such as aggression, tantrums
and oppositional behaviour became evident. Robertson and Ohi (2016) asserted that
children with speech and language disorders are more likely than those with typically
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developing language to also experience behavioural and social difficulties. It appeared
that the improvement in the child participants’ oral language skills, enabled them to
more effectively communicate their needs and feelings, and thus reduced the incidence
of negative behaviours.
Overall, the quantity of and quality of the speech of children whose oral
language had been poor or moderate increased. The quality of children’s language
improved with regard to clearer articulation, overall intelligibility, complexity of
constructions and the use of spoken language for social purposes. This improvement
began to become apparent around seven weeks into the TI intervention. Improvements
in oral language skills also appeared to lead to more positive self-regulation in children
who had previously exhibited challenging behaviours. This was noteworthy in the
context of evidence that indicated that language skills may play a role in supporting the
development of self-regulation (Petersen et al., 2015; Vallotton & Ayoub, 2011).
Amongst children in the Waratah Group, the possibility that other factors such as
growing familiarity with new staff members and more embedded routines at the centre
may have also contributed to these changes cannot be discounted, however.
7.9.3 Comparison of Observed Changes in Oral Language with CTOPP-2 Post-test
The CTOPP-2 post-test showed both groups of children made improvements in
phonological awareness and phonological memory. In particular, percentile rankings
provided a useful indicator of the overall improvements in children’s phonological
abilities. In both phonological awareness and phonological memory, the gains made by
the Banksia Group were greater than those of the Waratah Group; however, the Waratah
Group was comparatively small and also had a high proportion of children with severe
language disorders.
The observations of children’s use of oral language in the ECEC centres could
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not necessarily provide evidence of the development of specific phonological
processing abilities. Despite this, evidence from the qualitative and quantitative data of
quite consistent improvements in a substantial proportion of children demonstrated that
changes in children’s use of spoken language for a range of purposes in ECEC
environments were observable and correlated with measurable changes in children’s
phonological skills.
7.10 The Development of Children’s Musical Skills
The evidence regarding the development of children’s musical skills was quite
consistent across both cases. The skills discussed here relate to the music concepts of
duration, dynamics and pitch, and to more general musical skills. The ways in which
children developed these skills is also discussed.
7.10.1 Duration (beat, tempo and rhythm)
At the outset of TI intervention most children in both groups found it difficult to
synchronise to and maintain a steady beat. One child in the Waratah Group (1/8) and
two in the Banksia Group (2/17) were able to do this at the time. Across the intervention
most children developed a greater ability to synchronise to a beat with scaffolding (WG
6/8, BG 14/17), although fewer children were able to maintain a steady beat for a longer
period (WG 3/8, BG 12/17). Overall however, the proportion of children whose skills
developed significantly was lower in the Waratah Group than in the Banksia Group.
Initially children who had great difficulty synchronising to a beat tended to play at a
very fast and/or erratic tempo, however over time were more able to play and a
moderate and slow tempo for short period. Although the majority of children in both
groups found repeating a short rhythmic motif challenging, by the end of the
intervention a substantial number of children were able to approximate or replicate the
rhythm accurately (WG 4/8, BG 8/17) and nearly all children demonstrated
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development of this skill (WG 6/8, BG 14/17).
7.10.2 Dynamics
Initially most Waratah Group children (6/8) and a smaller proportion of Banksia
Group (7/17) children had difficulty controlling dynamics, particularly playing at quiet
and moderate dynamics. Improvement was evident in a substantial proportion of those
children, however a smaller subset continued to find this difficult throughout the
intervention (WG 3/8, BG 4/17). Developmental factors such as self-regulation,
physical strength and coordination were likely to contribute to the varying degrees of
control over dynamics evident amongst the children. However, the observed changes
over time, with experiences of guided playful musical activities also provided evidence
of children’s emergent musicality and awareness of dynamics as a component of music
making.
7.10.3 Pitch
A small proportion of children in both groups were able to accurately match to
pitches at the start of the intervention (WG 2/8, BG 2/17). Gradually throughout the
intervention the confidence of most children to sing independently increased
substantially and children began to explore their singing voices and even those who
were not yet able to match pitch varied pitch by “sing-speaking”.
7.10.4 Other Skills
Across the course of the intervention most children in both groups demonstrated
an improvement in their ability to listen actively, which was important in storytellingcomposition experiences and repeating short rhythmic and melodic motifs. An
important musical skill that was developed in the TI sessions was learning how to work
as part of a music ensemble. This included waiting for the TI teacher to count in,
following cues to change dynamics and starting and stopping together. Most children
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found working as part of an ensemble initially difficult but a high proportion of children
showed significant development of this ability. Children also demonstrated a sense of
satisfaction and aesthetic pleasure though the experience of ensemble playing.
7.10.5 How Children Learnt Music
Most aspects of the TI sessions were presented to children in playful ways and
often as games with simple “rules”. Children responded to these playful contexts and
enjoyed the challenges of following the rules. The teacher role modelled all aspects of
music and scaffolded children’s learning using techniques such as slowing down
movements, or words in songs, repetition, “think-alouds” (Ness & Kenny, 2016), and
dialogic interactions (Fleer, 1992). Additionally, the teacher modified activities when
they appeared too easy or difficult. The repetition of music experiences, through the
routines of the TI sessions provided children with regular opportunities to practice and
enhance their skills. Children in both groups frequently requested repetition of favourite
repertoire; sometimes multiple times in one session. These requests not only allowed
children to practice and reinforce their learning but repeating repertoire also appeared to
be comforting and provided children with a sense of security. Furthermore, children in
both groups developed their skills by independently “rehearsing” repertoire and specific
musical skills in playful ways.
7.11 Music Experiences Embraced by Children
In both centres, most children embraced almost all aspects of the TI program.
Experiences the children engaged particularly strongly with were: (1) playing musical
instruments, particularly tuned percussion and drums, (2) composition-storytelling
activities, (3) free exploration with the instruments, (5) Singing echo songs, (6) music
games, and (7) creative movement. Throughout the intervention both groups frequently
requested repeats of echo songs, composition/storytelling experiences and favourite
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music games. In relation to composition-storytelling activities, children keenly
embraced these experiences, highlighting the role of music in improvisatory, “multimodal” arts experiences (Young, 2007).
Some differences were apparent between the groups with regard to preferred
experiences. Although both groups enjoyed echo songs, the Waratah Group engaged
particularly strongly with these and frequently requested repeats. Children in the
Banksia Group engaged in walking the beat, however there was a clear delineation in
the Waratah Group between three children who were engaged by this and five who
showed little interest. The Banksia Group were highly motivated by learning elementary
rhythm notation and active listening experiences, whereas few children in the Waratah
Group showed any interest in either of these. Both of these experiences required
children to be developmentally ready to engage in some level of abstract thinking,
therefore it is likely that for most of the Waratah Group, this was above their ZPD. It is
likely that the higher proportion of children in the Banksia Group who were
developmentally ready to engage in more abstract thinking, the “critical mass” helped
encourage and provided a role model for those children in the group not yet at that
developmental stage. The only experience a small subset of boys in the Banksia Group
did not initially embrace was doing structured folk dances.
Overall the responses of children in both groups showed that most of the music
experiences in the TI sessions were motivating, engaging and enjoyable for them. This
shows that most of the experiences were delivered in such a way as to be within most
children’s ZPD.
7.12 Effects of the TI Program Upon the Centres
Two themes emerged from both cases showing effects of the TI intervention
beyond effects that answered the research questions. The first theme related to the ways
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in which the TI intervention indirectly affected other children attending the Waratah and
Banksia Centres, and the second related to the influence the TI program had upon
educators’ beliefs, attitudes and practices.
7.12.1 Effects Upon Other Children Attending the Waratah and Banksia Centres
In both the Waratah and Banksia Centres, there were strong indirect effects from
the TI intervention upon other children attending the centres. The children who
participated in the study “taught” other children in several ways. In the Waratah Centre,
the child participants sang the TI songs as they played outdoors, and other children
attending the centre learnt the songs from hearing them. Furthermore, educators also
joined in with the children and singing to accompany play therefore became a method of
orally transmitting repertoire and helping create a sense of a “musical community”
(Marsh, 1999; Patterson, 2015). In the Banksia Centre, there was similarly evidence that
child participants became important role models for younger children, particularly when
free play with musical instruments was set up outdoors. Younger children watched the
more experienced child participants, learning from them. The child participants
indirectly scaffolded the learning of their younger and less experienced peers. Several
children more actively took on the role of “teacher”, employing a more instructional
approach, demonstrating and correcting younger peers in how to handle and play
musical instruments. Together this evidence demonstrates a “ripple effect”, whereby the
skills and knowledge of experienced children were modelled for less experienced peers,
enabling them to also develop musical skills. Vygotskian theory highlights that
experienced children provide those who are less experienced with very appropriate
scaffolding, as they are close to each other’s ZPD (Vygotsky, 1978).

350

7.12.2 Effects Upon Educators’ Beliefs and Practices
Somewhat different, but related effects upon educators were evident in each
centre. In both centres, educators’ beliefs about their capacities to effectively teach
music changed, and in the Waratah Centre, some changes in educator practices were
also evident.
As the result of observing and participating in TI sessions, Waratah Centre
educators developed a greater sense of self-efficacy in implementing music at the
centre. The role modelling provided by TI teacher had helped not only the children, but
also the educators, develop their skills. There was also evidence this had led to changes
in educators’ practices. At the conclusion of the TI intervention, educators led children
in two music performances: one for families at the Christmas barbeque and the second
when the CEO of the organisation visited the centre. The educators’ positive reactions
to the success of these performances demonstrated the TI intervention had also had a
capacity-building effect at the centre.
In the Banksia Centre, the types of experiences offered in the TI intervention
stimulated educators’ interest in the role of music in children’s learning and led them to
think more deeply about the ways in which music provided opportunities to observe
children’s behaviour and learning that they had previously not considered. Furthermore,
to some extent they reconsidered their beliefs about their own musicality and the skills
educators required in order to teach music effectively, although there was no evidence
that this had led to a change in educator practices.
7.13 Conclusion
The cross-case analysis highlighted that the TI program appeared to “fuel” the
desire for children to communicate verbally, particularly those with the least developed
oral language. The Discussion and Conclusion Chapter follows, where the quasi-
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experiment and multiple case study results will be discussed and integrated to determine
how the results of each triangulated.
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Chapter 8 Discussion and Conclusion
8.1 Introduction
This study explored the effects of the Tuning In music program upon the oral
language development of four and five-year-old children. In this chapter the research
questions are answered based on the findings of the quasi-experiment and multiple case
study which were presented and discussed in previous chapters of the thesis (Chapters 4,
5, 6 and 7). The findings are discussed in relation to key aspects of the reviewed
literature to help determine the strength of evidence emerging from this study. The
quasi-experimental and multiple case study results are integrated and discussed in
relation to Vygotsky’s sociocultural theory (1978), which formed the theoretical
framework for this research. The significance of this study, suggestions for future
research and recommendations regarding the implications for implementing quality
music programs in ECEC are also addressed.
The first research question that guided the study was “Did the TI program
delivered by a specialist teacher increase the phonological abilities of four and fiveyear-old children?”. Based on reviewed literature, it was hypothesised that the TI
program would lead to improvements in children’s phonological awareness and
phonological memory. The results of the quasi-experimental study, in particular, those
of the CTOPP-2, provided evidence of the effects of the TI program upon these specific
aspects of children’s phonological processing. The results of the qualitative multiple
case study added contextual information that helped to answer this research question in
a more comprehensive manner, by demonstrating how particular circumstances of
children’s use of oral language over the course of the study might have enhanced (or
hindered) the effects of the intervention measured in the quasi-experiment.
The second and third research questions were “How did children’s use of oral
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language in the ECEC setting improve in relation to the TI intervention?”, and “What
were the main principles of the TI program design that were conducive to oral language
improvement?”. The results of the qualitative multiple case study, conducted in the two
TI centres with the Waratah and Banksia Groups, were used to answer these questions.
The quasi-experimental results provided underlying quantitative information to support
and complement the qualitative results.
8.2 Effects of the Tuning In (TI) Program
8.2.1 Research Question 1
Did the TI program delivered by a specialist teacher increase the phonological
abilities of four- five-year-old children?
Overall, the children who participated in the TI program showed improvements
in their oral language skills after the intervention compared to the comparison group.
This was shown by measurable improvements in the CTOPP-2 test scores and in
observed changes in children’s use of spoken language in the ECEC environment
throughout the intervention. A discussion of how the quantitative and qualitative
components of the study showed the effects of the TI program upon children’s oral
language is presented below.
8.2.1.1 Pre-Intervention Parent Survey (PIPS). The PIPS provided
information on children’s speech to complement data from the CTOPP-2 pre-testing for
the quasi-experimental study. The results indicated that parent reports of their child’s
speech abilities differed substantially between the TI and comparison groups. Twentyfive percent of comparison group parents reported that they had concerns about their
child’s speech development, which aligned with findings of a significant Australian
study on speech problems in four and five-year-old children (McLeod & Harrison,
2009). Amongst the TI parents however, a much higher percentage (over 45%) reported
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being concerned about their child’s speech. With regard to the intelligibility of
children’s speech, around 91% of comparison group parents reported that they found
their child’s speech easy to understand, a slightly lower percentage than in McLeod and
Harrison’s (2009 study (97%). However, a substantially lower percentage of TI parents
(59%) reported that they found their child easy to understand. Research has found that
close family members and parents always or usually understand children’s speech by
the time a child is four years old (McLeod et al., 2012) and children in the TI study were
four or older when the study began, Therefore, the PIPS findings suggested the speech
abilities of the TI and comparison groups differed quite substantially.
As there was a substantial percentage of children in the TI group with diagnosed
oral language disorders or conditions that impacted their oral language development
(almost 22%) and none in the comparison group, this was likely to account in large part
for the differences between the PIPS results in each group. However, the difference in
relation to the intelligibility of children’s speech was considerable (easy to understand,
TI 59% compared to CG 91%), which suggested additional factors may have
contributed to the results. Previous research indicated that environmental factors,
including factors associated with low-SES, may increase the risk of children
experiencing developmental language problems (Cooper et al., 2010; Melhuish et al.,
2008; Schwab & Lew-Williams, 2016) and SEIFA data (Commonwealth of Australia,
2019b) showed the locations of ECEC centres for the TI group were overall lower in
SES than those of the comparison group. However, it was beyond the scope of the
current study to determine what role, if any SES may have played in the results.
Furthermore, it was not possible to determine whether there were other factors that may
have played a role in the differences between the groups in oral language skills.
The concept of the “Matthew effect”, which has been applied to children
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learning to read (Stanovich, 1986), argued that “initial advantages lead to further
cumulative advantages” (Cunningham & Chen, 2014, para.1). It proposed that the gap
between typical or higher achieving children and those with poorer skills may therefore
widen over time (Cunningham & Chen, 2014; Kempe et al., 2011; Pfost et al., 2014).
Research has indicated that standard treatments (speech pathology and family-based
speech and language strategies) for language problems are most effective for less severe
language disorders, although all children with language and communication disorders
benefit to varying degrees from interventions (NASEE, 2016). The language
achievement gap between children with more severe language disorders and typically
developing peers may persist or widen, as some language disorders and aspects of
language appear more difficult to treat (Aram & Nation, 1980; Law & Conti-Ramsden,
2000; NASEE, 2016). In the TI study there was a disparity between the TI and
comparison groups, particularly in relation to a significant proportion of children in the
TI group with oral language disorders. In the context of evidence and the concept of the
Matthew effect, some results of phonological processing testing were therefore
unexpected. These results are discussed below.
8.2.1.2 Phonological Awareness (PA). The Sound Matching subtest required
children to be able to hear the starting or finishing sound in a word and match this to
another word with the same starting or finishing sound. A statistically significant
relationship was found, in relation to the Sound Matching subtest, between participating
in the TI program and participating in ECEC music programs provided at comparison
centres. This result provided support for the hypothesis for this aspect of PA. The
qualitative findings showed that the intelligibility of the speech of the TI children with
the poorest speech improved considerably over the course of the intervention, and
clearer articulation of speech sounds became evident after the mid-point of the
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intervention. This subgroup of TI children also showed improvements at post-test in
their Sound Matching results, with increases in mean percentile ranking (from 21.11 to
26.00), developmental score (from 208.67 to 232.00) and scaled score (7.33 to 7.89).
The quantitative and qualitative findings were of particular interest because in the case
of some children with early developmental speech sound disorders that make speech
unclear or difficult to understand, this can persist and can be associated with difficulties
with emergent literacy (Hayiou-Thomas et al., 2017), including metalinguistic skills
such as PA (MacRoy-Higgins & Schwartz, 2013).
A longitudinal study of children with cerebral palsy aged between five and six
years found that children’s speech production had a strong effect upon PA (Peeters et
al., 2009), providing support for the concept that the ability to clearly articulate speech
sounds is linked to better awareness of the sounds of language. There has been little
research involving children with other types of developmental and language disorders
(Barton-Hulsey et al., 2018), however the findings of Peeters et al. (2009) and the
current study suggested that children with other language disorders that affect their
ability to clearly articulate speech sounds may also experience difficulties with PA. The
improvement in the intelligibility of the TI children’s speech over the period of the
intervention was notable as a significant proportion of parents had reported their child’s
speech could be difficult for other adults to understand at the commencement of the
research. Together, the quasi-experimental and multiple case study results suggested
that participating in the TI intervention helped enhance children’s speech articulation.
The qualitative results also found that the utterances of children with poorer oral
language skills became longer and more complex. Additionally, experiencing greater
success in speech interactions appeared to lead to children’s motivation to communicate
increasing.
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The statistically significant result for Sound Matching added to previous
research on the effects of SES and the language environment upon the development of
PA by demonstrating that music programs designed for learning about music through
playful music making have the potential to support PA development. The PA composite
score provided an overall indicator of children’s broad abilities in PA. Although no
statistical significance was found in the PA composite, a weak trend to closing the gap
between comparison and TI groups was the Blending Words and Elision subtests, were
more developmentally complex PA skills than Sound Matching however.
As previous research on the effects of learning music has focused on children
with typical language development (Bonacina et al., 2018; Chobert et al., 2014;
Putkinen et al., 2013, 2019; Strait et al., 2014; Strait et al., 2013), further longitudinal
research, which also follows children into formal schooling, is needed to determine to
what extent high-quality music programs influence the development of these aspects of
PA. The research of Linnavalli et al. (2018) compared preschool children receiving a
music program similar in content and delivery to TI with a closely matched group
receiving dance classes, delivered in the preschool setting over a two-year period, and
found statistically significant results in tests similar to the CTOPP-2 PA subtests
(Linnavalli et al., 2018). This highlights the importance of conducting studies using
longer interventions. The research of Linnavalli et al. (2018) differed to the TI study
because closely matched groups were used and children with additional education needs
were excluded (Linnavalli et al., 2018). In contrast, children with a wide range of oral
language abilities, including those with oral language disorders, participated in the TI
study, providing important information on the effects of learning music upon the PA
skills of a wide cross section of children.
This research added to knowledge in this field by being among the first to
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examine the effects of early childhood music programs upon children’s oral language in
naturalistic environments and well as upon specific PA skills for children with oral
language disorders. Music had previously been suggested as a possible form of
intervention for children with language difficulties (Putkinen et al., 2014) and this study
showed that it was possible for children with oral language development difficulties to
make improvements in detecting initial sounds in words, even when compared to more
typically developing peers, which was also supported by qualitative data showing
improvements in children’s spoken language skills in the naturalistic setting of the
ECEC environment.
8.2.1.3 Phonological Memory (PM). The PM results showed a trend; although
statistically significant results were not found for the PM subtests or for the PM
composite. The strongest result was found in the Non Word Repetition subtest, however
trends in all three measures suggested the TI intervention positively affected PM.
Non Word Repetition required children to listen to, and repeat, nonsense words
and the strong trend in this subtest was noteworthy due to the percentage of children in
the TI group with oral language disorders. Impairments of working memory, including
phonological memory, have been well documented in children with developmental
language disorders (Archibald & Gathercole, 2006; Jackson et al., 2020; Lum et al.,
2012) and difficulties with non-word repetition are considered a marker of specific
language impairment (Petrucelli et al., 2012). The evidence of improvements in
children’s Non Word Repetition was consistent with a study that found that auditorymotor integration was important in supporting verbal working memory for processing
multisyllabic pseudo words (Hickok & Poeppel, 2004). This aligned with Hickok and
Poeppel’s hypothesis of the role of the dorsal stream in speech processing, in serving
aspects of musical tasks (such as beat) and the network that underlies phonological
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working memory and speech development (Hickok et al., 2003; Hickok & Poeppel.,
2000, 2004). The TI study provided some support for Hickok and Poeppel’s hypothesis,
by demonstrating that children with a range of abilities, including children with oral
language delays or disorders, made improvements in this aspect of PM over the course
of a five-month music intervention.
Degé et al. (2015) provided evidence of an association between children’s
rhythm perception and PM abilities, as well as a weaker association between rhythm
production and PM. The TI program incorporated a range of activities that promoted
rhythm perception and production, such as listening, recalling and responding to rhythm
patterns and matching the beat at different tempi. Qualitative evidence of improved beat
and rhythm skills, including in children with oral language disorders, suggested that
rhythm activities, as a core element of the TI program, contributed to the improvements
in Non Word Repetition in the TI group. Echo songs, including those sung in different
languages, using vocal sounds or rhythmic nonsense syllables, were also an important
element of the TI program. The rhythmic nature of the language in these songs, as well
as the listening and recalling skills used, may have also have helped hone the children’s
phonological memory skills. The resulted indicated that a number of varied musical
activities incorporated active listening, echoing of rhythms and rhythmic aspects of
language and in combination, these have a valuable place in musical repertoire and
appear to contribute to improved memory abilities.
The Memory for Digits subtest required children to repeat series of numbers,
increasing in length. A slight closing of the gap was evident, which suggests that the
types of experiences provided in the TI program did not positively affect this to the
same degree as was evident with Non Word Repetition. It is important in future research
to attempt to learn whether these results can be replicated and to understand in greater
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detail the respective effects of music programs upon different PM skills.
Overall, a substantial trend to reducing the gap between the comparison group
and the TI group was evident. This trend suggested the TI intervention had positive
effects upon PM abilities, driven to a greater extent by the trends evident in Non Word
Repetition than in Memory for Digits. Due to the non-matching of groups, this was a
strong result. Further research with longer interventions is needed to determine whether
this trend could be replicated and continued over time. The qualitative study suggested
that children’s natural inclination to request repetition of favourite repertoire and music
experiences could play an important role in helping support the development of PM.
The TI study provided some evidence that the TI program positively impacted
children’s PM abilities, particularly in relation to tasks involving repetition of nonwords. This improvement led to a strong trend to closing the gap between the TI group,
which was substantially weaker at pre-test, and the comparison group. This is important
because non-musical interventions, mostly computer-based, to improve PM have largely
been unsuccessful (Smith-Lock & Nickels, 2015), or not led to improvements in areas
such as reading (St Clair-Thompson et al., 2010). Therefore, options to remediate
weaknesses in PM are currently limited. These results suggest that further studies
should be conducted to determine whether these results can be replicated. Overall, the
results of this study added to a small body of evidence that group music program such
as TI, that aim to develop foundational musical skills though playful music activities,
may positively affect PM skills in young children. This study appeared to be among the
first study with preschool-aged children with oral language disorders, therefore these
results are particularly promising.
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8.2.1.4 Summary. Overall the results of the quasi-experimental part of the study
provided support for the hypothesis that the TI program would lead to improvements in
children’s phonological processing abilities with regard to some aspects of PA and PM
and these results were supported by the multiple case study results. The lack of
matching between groups strengthened the results for Sound Matching, Non Word
Repetition and the PM composite, in relation to the concept of the “Matthew effect” and
research evidence that narrowing or closing the gap between the TI children and the
comparison group over a five-month intervention. This study provided evidence in the
area that has received little research attention, namely the effects of early childhood
music programs upon the phonological processing skills of children with oral language
disorders.
Further insights were also derived from the findings about the length of music
programs intervention needed to see positive effects. Although previous research
showed daily music elicited greater effects than weekly sessions (Moritz et al., 2013),
this study indicated that short sessions (30 minutes), once weekly for a total of 20
sessions over five months elicited positive effects. Longer interventions are needed to
determine if the trend to closing the gap between children with oral language
development difficulties compared to more typically developing peers, could be
continued. A detailed discussion of the significance of the qualitative study results
follows in response to Research Question 2, rendering visible the processes of
qualitative changes in children’s spoken language throughout the TI program.
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8.2.2 Research Question 2
How did children’s use of oral language in the ECEC setting improve in relation
to the TI intervention?
Several important themes emerged from the analysis of the multiple case study
to help answer this research question, where data from the Pre-Intervention Parent
Survey (PIPS), researcher journal and educator interviews were analysed, along with
descriptive results from quantitative data from the PIPS, the Attendance Record and
CTOPP-2 results. Key themes, discussed below, were the increase in communicative
intent, improvements in the quantity and quality of children’s speech, and the
contribution of relationships to oral language development. The integration of
quantitative data with qualitative data provided additional support to strengthen the
findings and provide more in-depth answers. Finally, a discussion of how children’s
musical skills developed over the course of the TI intervention will be presented.
8.2.2.1 Increase in Communicative Intent. A key theme that emerged from the
multiple case study was the strong increase in children’s communicative intent, which
included signalling behaviours such as gestures, facial expressions and verbalisations
(Hesch, n.d.; Shulman et al., 2001). Approximately one third of the way into the
intervention, in both TI centres, children with oral language disorders and poor speech
began to demonstrate a strong desire to initiate and sustain communication. This
included children using prelinguistic forms of communication with the TI teacher such
as gestures (Goodwyn et al., 2000; Watt et al., 2006), vocalisations and words (Fenson
et al., 1994; Watt et al., 2006), and participating in joint attention (Morales et al., 2000;
Watt et al., 2006).
The routines and interaction patterns of specific elements of the TI sessions such
as echo songs and greeting and farewell songs became almost ritualised. Through these,
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the TI teacher signalled communicative intent (Shulman et al., 2001) by initiating these
musical behaviours and inviting children to respond in a style or format of their
choosing. Eye gaze, which is a critical element of human communication (Cary, 1978;
Csisbra & Gergely, 2009), was facilitated in the TI sessions by conducting a number of
activities seated in a circle, for example in the greeting song and farewell song, where
each child was sung to by name. In research investigating group music making sessions
for children with disabilities and their families, Niland (2017) similarly observed that
verbally naming or acknowledging children, including those who could not
communicate verbally, in the greeting and farewell songs fostered further interactions.
As the greeting and farewell songs in the TI program were repeated each week, children
had regular opportunities to learn by observing the teacher and their peers, and practice
these musical-social interactions. Bannan and Woodward (2009) argued that through
teaching that can often be informal in nature, children learn the rituals and conventions
of music through shared performance. This also helps children develop a music
vocabulary and learn the “grammar” of music (Bannan & Woodward, 2009, p.467). For
the TI children these experiences therefore appeared to provide a framework for them to
practice their skills and facilitated the development of child-initiated communicative
interactions with the TI teacher.
Outside of the music sessions (on arrival or after sessions, helping unpack or
packing up), many children actively sought out opportunities to converse individually
with the researcher, highlighting the importance of children being able to exercise
choice and control over their conversational exchanges. This is supported by King and
Saxton’s study (2010) showing that children in ECEC centres initiated verbal exchanges
more frequently when adults were not directing conversations. The current study found
that conversations with the researcher, initiated by children, including children with oral

364

language delays or disorders, could involve multiple conversational exchanges. This
contrasted to King and Saxton’s (2010) finding that more individual time with an adult
for children with poorer conversational skills did not appear to lead to longer
interactions. This contributes to an understanding of how music-specific factors or the
style of the TI sessions may have motivated children to initiate conversations, leading to
greater use of spoken language for social purposes. Music-specific factors and aspects
of the TI sessions that may have contributed to children’s motivation to initiate
communication will be discussed further in the sections on relationships and oral
language development and the development of children’s musical skills.
8.2.2.2 Improvements in the Quality and Quantity of Speech. Over the
course of the TI intervention, according to observations recorded in the researcher
journal, children’s speech increased in quantity and quality as they sought to initiate and
sustain conversations, sharing their play, experiences and interests during the sessions.
The quantity of the children’s speech increased in the form of longer utterances and
longer back and forth speech interactions. The quality of children’s speech also
increased, with improvements in intelligibility through clearer articulation of speech
sounds and using more complex constructions. Importantly, significant changes were
also evident in children who had started to speak only a short time before the
intervention. This appeared to positively affect children’s confidence in their talk and
their desire to communicate. These results illustrated the cumulative and interrelated
effects of increased oral language skills and self-confidence and were similar to those of
the Soundplay music program research (Pitts, 2016). In the TI study, the exceptions to
this were children who had been very capable and articulate communicators at the
outset of the study, which was maintained, one child whose attendance was low
throughout the intervention, and another who remained somewhat withdrawn. Although
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the CTOPP-2 measured specific aspects of phonological processing, there was a broad
alignment between the improvements found in the post-testing and improvements
observed in the use of spoken language during TI sessions in the ECEC environments.
8.2.2.3 The Contribution of Relationships to Oral Language Development.
The previous discussion on communicative intent and the increase in the quantity and
quality of children’s speech leads to another significant theme that emerged; the
importance of positive relationships with significant adults and their contribution to the
development of oral language. There is substantial evidence that children’s healthy
development across all domains depends on the quality and reliability of their
relationships with significant people in their lives (National Scientific Council on the
Developing Child [NSCDC], 2009; Reynolds & Burton, 2016). Rudasill et al. (2013)
argued that teachers are significant adults who can foster warm and responsive
relationships, thereby promoting children’s wellbeing, competence, and language
development. The results indicated that warm relationships formed between the children
and TI teacher played a critical role in supporting children’s development. They align
with the sociocultural theories of Vygotsky that provided a framework for this study,
which emphasise that social interactions are essential to children’s development, to
facilitate learning, and to the development of language (Verenikina, 2003; Vygotsky,
1978).
Niland’s (2017) research suggested that music can foster connectedness with
others and in the TI study, in interviews and comments recorded in the Researcher
Journal, educators commented that the music and relationship with the TI teacher had
assumed importance for most children. In addition to Vygotskian theory, this suggested
that the theory of communicative musicality (Malloch, 1999; Trevarthen & Malloch,
2000) was also relevant because, as Panksepp and Trevarthen (2009) argued, the
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foundations of shared music making are inherently socio-emotional. Importantly,
relationship-building did not only take place only through music; the TI teacher’s
engagement with, and interest in each child was not limited to the music sessions, but
extended from the moment of her arrival at the centres until departure. This involved
taking time to get to know each child, joining in with their play, and responding with
interest to children’s communication attempts, which is recognised as an essential
feature of responsive caregiving (Konza et al., 2010; Mahoney & Nam, 2011; NSCDC,
2009).
Relationships were formed in two ways: through the use of playful music
experiences with the teacher acting as a play leader and play participant, and more
broadly, as an interested and attentive significant adult figure in the ECEC environment.
Educators remarked that in order for learning to take place, trust had to first be built
with the children. This created an environment that supported the development of warm,
respectful relationships, enabling the children to become receptive to learning. Similar
themes were identified by Niland’s study on group music sessions at the Apple Tree
centre (2017), where play and conversation were essential for music educators to form
trusting relationships with parents and children. In this study, positive relationships
were particularly crucial because a number of children in the TI centres had experienced
trauma and were initially rather suspicious of the new teacher. Because the TI teacher
was only present in the centres for two to three hours each week strong relationships
made it possible to “pick up” the relationships from week to week, fostering children’s
learning and development in the process. The TI teacher was a consistent and
dependable figure and the TI children developed confidence that the teacher would
provide continuing, regular opportunities for children to play musical instruments and
would engage in favourite games and songs. Additionally, the TI sessions had a balance
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of predictability and interest. All these factors, in the context of a positive relationship
with a responsive adult figure contributed to creating a rich learning environment that
stimulated and supported oral language development.
Overall, forming positive relationships was a vital element in helping children
participate as fully as possible in the TI sessions, which in turn supported the
development of children’s oral language. As has been previously discussed, according
to sociocultural theory the relationships and communication with trusted adults is a key
factor in the development of young children’s language (Vygotsky, 1978). John-Steiner
and Souberman pointed out in their comments on Vygotsky’s work, that he regarded
language as a “profoundly social human process” (John-Steiner & Souberman, 1978, in
Vygotsky, 1978, p.126), and therefore that communication is a necessary condition for
language development. This study demonstrated how children’s positive
communication with the teacher and peers, which took place through the TI music
program, assisted their oral language development.
8.2.2.4 The Development of Children’s Musical Skills. It is important to
consider how the musical skills of the TI group changed throughout the TI intervention,
as it was the assumption of this study that the development of specific musical skills
may influence the development of oral language. The majority of children showed
development in musical skills related to the musical concepts of duration (beat, tempo
and rhythm), dynamics and pitch, and active listening, although the degree of
improvement varied between skills. This is discussed in terms of to what extent these
related to oral language development and the relationship between this knowledge and
the theoretical concepts underpinning the research.
Connections were found between spoken language skills and the ability to match
and maintain a steady beat, copy short rhythmic patterns and producing contrasting
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dynamics. Children who showed the greatest difficulty with these skills also had poorer
speech. Previous research found links between the fine timing required in beat keeping
and sensitivity to temporal aspects of speech (Woodruff Carr, et al. 2014) and that beat
keeping abilities correlated with the amount of musical training received (Thompson et
al., 2015). The current study found similar results by showing that after a relatively
small number of hours of music training incorporating appropriate teacher support, a
majority of children improved their beat-keeping when playing for short periods, as well
as improvements in copying short rhythms. Importantly, children with poorer oral
language skills were not yet able to do this independently, indicating that although
children with oral language difficulties benefit from this type of training, they may
require ongoing support. This reinforces the importance of the role of the educator in
carefully helping children develop these skills (Vygotsky, 1978). Controlling dynamics
(playing quietly, loudly or gradual changes from quiet to loud or loud to quiet) appeared
to be a more challenging skill, as a small number of children continued to find this
difficult. Pitch matching was also a skill fewer children developed over the course of the
intervention. This suggests these skills may only develop with longer interventions.
The active listening skills of the majority of children improved throughout the
intervention as indicated by observations recorded in the researcher journal. Previous
research found that both school-age children who learn a musical instrument and
preschool children who participated in informal music groups, developed auditory
processing skills more rapidly than non-musician children (Putkinen et al., 2019;
Putkinen et al., 2014; Saarikivi et al., 2016). It is therefore suggested that developing
more honed listening skills supports the development of beat synchronisation and the
ability to replicate rhythms. It was not possible to determine whether there was a direct
link between improved listening skills in music and improvements in speech. Listening
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is however, an important element involved in language development (Fisher & Frey,
2014; Renukadevi, 2014) and this is further supported by Hickok and Poeppel’s dual
stream model, which informed this study, and identified the significant interrelationship
between auditory (listening) processes, motor rehearsal and speech production and
phonological memory (Hickok et al., 2003). Therefore, it can be asserted that
participating in the TI program helped enhance children’s listening skills, which in turn
helped support improvements in children’s oral language skills.
At the beginning of the intervention, a significant number of TI children were
observed to have great difficulty synchronising to a beat. Children with poorer speech,
particularly those with oral language disorders, were observed to experience the greatest
difficulty maintaining a steady beat. Woodruff Carr et al. (2014) previously suggested
that monitoring children’s ability to match a steady beat could be used to help identify
preschool children at risk of phonological and future reading difficulties. Across the
course of the TI intervention, the majority of children, including those with poor oral
language skills, demonstrated development in their ability to synchronise to a beat,
particularly at medium and slow tempi. The results demonstrated that beat
synchronisation is a skill that can be developed with role modelling, scaffolding and
regular repetition over an extended period of time. Importantly, children will develop
this ability at different rates and those with language disorders or difficulties are likely
to require continuing scaffolding. The majority of children engaged with and looked
forward to the learning experiences in the TI program that focused specifically on the
development of “beat sense”, therefore this suggests these types of experiences are not
ones that children tire of, particularly when they are presented with variation and
extensions.
8.2.2.5 Summary. In summary, the qualitative results indicated that the TI
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children’s use of language improved in both quality and quantity and this was supported
by the CTOPP-2 test results. Key to these improvements was that children showed an
increase in the desire to communicate, initiated conversations and as a result, developed
greater self-confidence as communicators, as the multiple case study results indicated.
A necessary foundational element to support this development was the formation of
strong relationships between the TI teacher and children. This highlighted the
importance of creating relationships and communication with children that support oral
language development, as well as to teaching and learning of music in the preschool
period.
8.2.3 Research Question 3
What were the main principles of TI program design that were conducive to oral
language improvement?
As music programs and teaching methods vary, it is important to determine the
“active ingredients” (Gulsrud et al., 2016; Labrie Blackwell & Dunn, 2016) of such
programs that positively affect oral language development and are engaging for children
to participate in. Such principles were inferred from the TI study in order to make them
visible but were not actually tested empirically, which will constitute a further study.
Therefore, theorising these principles is important to build a holistic and detailed picture
of the relationship between learning music and oral language development in TI
program as a possible guide to others who wish to use it with young children. This study
was particularly important with regard to children who may be vulnerable due to factors
such as low-SES or disabilities that affect language development, where a more
nuanced approach to research is likely to provide a richer and more detailed
understanding of the effects of music programs. It is important to recognise that the
principles identified through this study were based on this particular teachers’ vision
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and implementation of TI and the ways in which they are supported by theory, and that
this may differ between different teachers using the same program. Key findings that
emerged in relation to this research question related to the structure and organisation of
TI sessions, the types of music learning experiences offered, children’s engagement
with the range of learning experiences offered, and specific aspects of the learning
experiences appeared to positively impact children’s spoken language in these particular
cases of the implementation of TI.
A number of music-specific “active ingredients” (Gulsrud et al., 2016; Labrie
Blackwell & Dunn, 2016) in the TI program appeared to positively relate to children’s
oral language development. The majority of children engaged regularly or frequently in
most of the different types of musical experiences incorporated into the TI sessions.
Children developed understandings of music relating to specific music concepts
(duration, which includes beat, tempo and rhythm, dynamics, pitch, structure, and tone
colour) through experiential learning (movement, playing instruments, singing,
chanting, composing, listening and introduction to elementary rhythm notation), taught
in playful ways. The evidence in this study suggested that activities focusing on beat
and rhythm were particularly important. Most activities incorporated strategies to help
develop beat and rhythm awareness, such as tapping, patsching, listening games, and the
use of fundamental movement skills, with related musical terminology used by the
teacher. The majority of children showed development of beat and rhythm skills by
demonstrating greater accuracy in coordinating movements more precisely with the
beat, clapping or saying rhythms (using rhythm syllables). The previous research of
Bonacina et al. (2018) and Woodruff Carr et al. (2014) provided evidence of the
relationship between aspects of speech and the ability to synchronise to beat (Bonacina
et al., 2018; Woodruff Carr et al., 2014). The authors suggested that matching the beat
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required the development of precise awareness of timing; temporal abilities which were
also required in discerning word and syllable boundaries (Bonacina et al., 2018;
Woodruff Carr et al., 2014). The TI study provided evidence to support the concept that
beat accuracy can be developed and this may also support the development of particular
language skills.
Echo singing was a musical activity that most children engaged strongly with.
This type of singing provided a means to support the development of active listening,
through focusing intently on both the words and melody of phrases and repeating them.
Children frequently requested these songs and asked for them to be repeated, and were
also observed to independently sing these songs as an accompaniment to their play. This
demonstrated the importance of repetition in learning new songs so that these became
part of children’s musical repertoire. Bradley (2009, p.265) stressed that singing serves
a critical role in communicative musicality, as is “perhaps one of the most powerful
forms of relational communication”. This may help explain why echo singing was a
musical activity that appear to hold meaning for the children and was particularly
engaging.
Playing musical instruments (tuned and un-tuned percussion) was another
particularly engaging experience for a majority of children. Through playing these
instruments, most children showed development in skills such as improved beat
synchronisation, being able to replicate simple rhythm patterns and control dynamics.
To develop these skills, children needed to engage in active listening, have repeated
opportunities to practice these skills and to observe the teacher’s modelling.
A majority of children readily engaged with active listening experiences, which
were incorporated into a number of musical activities. Children could be asked to listen
for familiar rhythm patterns, similarities or differences in rhythm, key words or musical

373

phrases; presented, or respond to features of a short piece of music through creative
movement. The teacher observed children’s responses or engaged in questioning, and
attempted to select or modify these activities to be within children’s Zone of Proximal
Development (ZPD) (Bodrova & Leong, 2011; Vygotsky, 1978). The theoretical
implications of the ZPD to this study will be further discussed in section 8.3.
The use of precise gestures to support learning in music was also likely to play a
role in also helping support oral language development through drawing attention to
fine elements of timing, pitch changes, and linguistic features of songs. These types of
gestures served an important communicative role in group music making and learning
that helped hone children’s listening skills, with carryover effects into spoken language
skills.
The development of musical skills took place in the context of building positive
relationships with children, discussed further in 8.2.3.1, which contributed significantly
to children’s engagement and learning. It is therefore likely that implementing a similar
music program with the aim of enhancing oral language development, simply by
“ticking boxes” to ensure the “active ingredients” are included, without a high emphasis
upon the relational and playful aspects of music, would be unlikely to achieve similar
results. This study demonstrated that a core element of learning music for young
children is its social nature, which provides an environment suitable for fostering warm
relationships. In essence, music and relationship building are natural partners.
Niland (2017) asserted that there is the potential for arts experiences that are
used with therapeutic goals, or as a form of intervention, to become outcome-oriented,
which could subsume the playful and exploratory elements. She stressed the importance
of valuing each child as an individual and responding to their interests. The TI program
aimed to help children develop musical skills and a love of music, however the program
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was also founded on learning music through playful music activities (Cameron, 2016).
In this study, the teacher, although also the researcher, aimed to maintain fidelity with
the TI program, rather than with a simultaneous focus on attempting to elicit positive
oral language outcomes. Striving for fidelity to the program involved an ongoing
process of self-reflection while consulting curriculum documents, participating in TI
professional development with peers, and engaging in discussion with research
supervisors. The study findings suggest that by adhering to the intent of the TI
program, improvement in oral language skills was also possible.
8.2.3.1 Building Positive Relationships with Children. Vygotsky’s
sociocultural theory underpinned this study, with regard to the socially-mediated music
sessions providing a natural context to share the cultural practice of music making and
creating an environment that fostered oral language development (Bodrova & Leong,
2005; Vygotsky, 1978). The “ritualised” aspect of elements of the sessions, such as the
greeting and goodbye songs, formed an important framework for establishing positive
relationship with children during the TI sessions. These songs, as well as favourite echo
songs, were sung seated in a circle, and involved singing back and forth, taking the form
of either echoing or using call and response structures. The TI teacher sang directly to
each child in the greeting and farewell songs, using their name. The children engaged
readily with these simple songs and it appeared that the individualisation of the
experience, particularly hearing their name sung, held particular significance to them.
These activities demonstrated the application of Vygotsky’s theories, as children chose
to enter into this specific type of musical and social interaction with the teacher and
peers (Bodrova & Leong, 2005).
The respectful means by which support was provided enabled children to make
choices about their participation, mode of participation or non-participation. This helped
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support the development of positive relationships, which may have also contributed to
children’s strong relational engagement with the music teacher (Edwards, 2011).
Vygotsky’s sociocultural theory was relevant to this aspect of the study, as the teacher
acknowledged and respected children’s non-verbal and verbal cues, to ensure children’s
agency was provided for (1978). Children’s active decision making and participation
took place, and was influenced by, social interactions, contexts and environments,
which also supported their learning (John-Steiner & Mahn, 1996; Kumpulainen et al.,
2018; Sairanen et al., 2022; Vygotsky, 1978).
The back and forth musical interactions in the TI sessions were both social and
forms of (musical) communication. Back and forth social and communication
interactions have been termed “serve and return”, and this term is typically used to
describe exchanges that take place between carers and babies (Center on the Developing
Child [CDC], 2019). Serve and return interactions support children’s socio-emotional,
cognitive and language development, and include making eye contact, facial
expressions, and carers responding to children’s signals by continuing alternating
patterns of communication (CDC, 2019). Additionally, gestures, which are important in
music, have been suggested as providing support to enhance communication
interactions (Trujillo et al., 2018). Reynolds and Burton (2016) argued that music in the
early childhood period is naturally rich in serve and return interactions, providing
significant opportunities to enhance children’s musical and oral language development.
This study has provided evidence to support this assertion and this study has
demonstrated that serve and return need not be thought of as simply appropriate only for
infant and carer interactions. These types of interactions are supported by Vygotskian
theory as they are social and communicative and therefore suggest the use of musical
serve and return may be a valuable strategy to help promote oral language development
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for children with language difficulties.
8.2.3.2 The Quality of Learner-Educator Interactions in Music. The quality
of interactions in the TI sessions were enhanced by the approaches taken to teaching and
learning, demonstrating the importance of Vygotsky’s theories as an underpinning for
music teaching practices with young children. The teacher aimed to operate in
children’s ZPD by responding to their cues and modifying activities if they appeared too
easy or difficult (Vygotsky, 1978). The importance of matching learning experiences to
a child’s ZPD was illustrated when in some instances, a child disengaged, because a
particular experience was too easy or too difficult. This necessitated the teacher
rethinking how to present the experience to be within the ZPD and highlights the need
for teachers to be observant, thoughtful and responsive, as simply following a program
or aspects of a program will not necessarily achieve the desired learning outcomes for
children.
Although the TI session were planned, the teacher adapted and changed planning
to meet children’s needs, responses, requests and interests. Children were therefore
regarded as “active agents” in their learning, rather than passive recipients (Nyland &
Acker, 2012, p.329). In this respect, the TI sessions could be viewed as a respectful
partnership. Although the teacher assumed the role of more knowledgeable other
(Vygotsky, 1978), she would be guided or led by the children in a variety of ways. This
would include by their engagement, comments, interests, questions or requests. Niland’s
study of music groups at the Apple Tree (2017) provided further support that facilitating
opportunities for children to make choices also opened up further communicative
exchanges, whether through the use of gestures or verbally. This reinforced that the
Vygotskian conceptualisation of learning cultural practices, including the development
of language, firstly occur in social contexts and are based on interrelationships
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(Vygotsky, 1978). Music was also a cultural practice and was therefore introduced and
learned “among people” (Daneshfar & Moharami, 2018, p.601). The social interactions
and music experiences in the TI sessions provided the opportunity to learn, which
preceded children’s development (Vygotsky, 1978). Additionally, more capable peers
provided role models for other children to observe, demonstrating another important
aspect of Vygotskian theory (1978). Similarly, Niland (2017) noted that observing peers
provided rich opportunities for children to imitate and build upon the ideas of others. As
many learning experiences in the TI sessions were conducted sitting in a circle, this was
important because children were provided with clear visibility, which assisted them to
observe and learn from others.
Repetition of music experiences was both planned and also occurred to some
extent through the “ritualisation” of aspects of the sessions, however repetition of
favourite repertoire also took place in response to children’s requests. Requests for
repetition enabled for children to practice and consolidate their learning and appeared to
provide them with a sense of security.
In addition to planned sessions, opportunities for free musical play were
provided. Free play allowed children to explore, and play independently or
cooperatively as they chose. As well as providing children with opportunities to
consolidate and extend their learning, free musical play allowed the TI teacher to
observe what each child was able to do independently or working with a partner, which
provided valuable information on children’s learning. The free play sessions provided
evidence that many children showed development with regard to collectively
developing and implementing musical ideas, which may not have been so readily
apparent in a regular TI session.
Children also developed their skills as they independently “rehearsed” repertoire

378

and specific musical skills in playful ways. This behaviour provided evidence of
Vygotsky’s notion that after children “acquire the methods of collaborative
performance”, they later “use them in their independent performance” (Verenikina,
2003, p.4). Several children were regularly observed engaging is this musical behaviour;
sometimes as an aside to their play and at other times, in what appeared to be intentional
rehearsal, either to demonstrate their developing musical skills or in order to master a
particular aspect of repertoire, such as words of a song or tap a rhythm pattern. It is
suggested that rehearsal, whether as an accompaniment to play or as a more intentional
act with the goal of mastery, have an important role in children developing and
extending their musical skills. There was no clear evidence that this musical behaviour
had particular effects upon spoken language, however, it did appear to result in an
increased sense of self confidence and self-efficacy.
A final aspect in terms of how children learnt music related to group size. The
Banksia group was larger than the Waratah group and also included children not
participating in the study. Although whole group music was conducted in the Banksia
group (up to 20 children) in 55% of sessions, small group sessions with around half the
number were generally more effective. In small groups, the teacher was able to more
effectively target the demands of the TI program to meet the needs of individual
children and take more time to engage and build positive relationship with each child.
Particularly in relation to the use of musical instruments, small groups were more
practical in terms of how many instruments were required, time management (handing
out and collecting instruments) and supporting and scaffolding children as they played
the instruments. These results are supported by studies that have shown that small group
learning enables to teacher to better observe children and differentiate to meet each
child’s needs more effectively, as well as maximising opportunities for every child to
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participate (Al Rub, 2017; Vanover, 2020; Wasik, 2008). This provides an environment
to enhance the depth of children’s learning.
8.2.3.3. Motivation and High Level of Engagement in Music Sessions. The
Kodály and Orff music education approaches which informed the initial concept of TI
program emphasised a playful approach to teaching and learning (Kodály Australia,
2020; Sarrazin, 2016). This foundation for the sessions helped create an environment
that fostered children’s engagement and participation data collected showed the
majority of children engaged in most of the sessions, with a take up rate of over 90% in
both TI centres. As children made decisions on their participation or non-participation
and mode of participation, the take up rate indicated a level of motivation to participate
in the music sessions. With regard to music as a potential form of intervention for
children with language delays or disorders, Vernucci et al. (2020) argued that children’s
intrinsic motivation to participate in interventions would influence their efficacy. Both
the high level of engagement amongst child participants and the findings from this study
therefore provide support for the concept of music to be used in this way.
A significant theme that emerged as the result of differences in the ways TI
sessions were organised in the Waratah and Banksia Centres related and how these
impacted children’s modes of participation. Due to centre routines, children in the
Waratah group were required to remain in the room during music, while in the Banksia
Centre music was mostly conducted indoors, while free outdoor play was
simultaneously taking place. Quiet play activities set up at the back of the room in the
Waratah Centre provided the children with choice regarding participation. Children in
the Banksia Centre who did not wish to participate could remain playing outside, or if
they joined music, could leave music at any time. Half of the children in the Waratah
group had diagnosed conditions with comorbid language disorders and early in the
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intervention frequently preferred not to join the group, either playing or watching from a
distance. Similar responses were observed in Niland’s study (2017), highlighting that
responsive adults recognise and respect children’s signals. This may be particularly
important for children with disabilities that may affect their social engagement or
responses to sensory stimuli such as music. Providing children with opportunities to
choose their mode of participation appeared to enable children to regulate their
responses more effectively. It was also evident that “participation from a distance” did
not necessarily mean children did not learn. They were aware of the elements in the
sessions, sang the songs, and over time gradually began to join in. The direct
participation of these children increased throughout the intervention and there did not
appear to be a correlation between mode of participation and changes in post-test
CTOPP-2 results. Therefore, notions of what constitutes engagement and learning in
music need to be flexible. Participation through watching or while playing still appears
to facilitate learning, suggesting it is important for educators to set up music in ways
that maximise the possibility of participation, whether from a distance or directly in the
group.
8.2.3.4 The TI Program Within Wider Contexts. This principle emerged from
the researcher’s observations of how the TI program impacted the wider contexts of the
ECEC settings within which it was implemented in this research. Clearly such impacts
will be different in different contexts, however it is important to acknowledge that the
implementation of the program within an established setting such as an ECEC is not
happening in a vacuum. It is therefore important to consider how both the program and
the established rules and routines of the settings are mutually affected when planning
the implementation.
In this study the educators at the TI centres responded to observing and
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participating in the TI sessions in a number of different ways. Overall, changes were
evident in educators’ beliefs and practices about music. A sense of excitement and
enthusiasm for music was expressed by a number of educators, who sought information
about accessing particular repertoire that they could use. A common response was of
surprise or curiosity about how music could be used to observe children’s learning,
revealing that music had not previously been considered as having value as an
opportunity to assess children’s development and learning. There was also evidence that
educators’ perceptions of not being “musical” were challenged by observing and
participating in the TI sessions. One educator, while still asserting she did not feel
“musical”, recognised she had the capacity to implement similar learning experiences,
having seen them demonstrated on multiple occasions. One educator was enthusiastic
about being able to incorporate musical instruments into her programming, knowing
that the children had developed an understanding of treating instruments with respect.
She also spoke of her great satisfaction in being able to demonstrate a music session
with the children for the visiting CEO. Together, these responses draw attention to the
need for educators, like children, to have experienced role models to watch and learn
from, and that being able to do this has important implications for helping develop
educators’ self-efficacy as music teachers.
There was strong evidence that the children who participated in the TI
intervention became more than participants in music; they also became teachers of
music to other children attending the centres. Children in the Waratah Centre “taught”
TI songs by oral transmission, through singing them as they played. In the Banksia
Centre younger children learnt by watching the child participants and additionally, some
children adopted a more instructional approach to teaching young children new musical
skills. The acts of children sharing their music making with other children attending the
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centres were powerful examples of Vygtoskian ideas about how children benefit from
learning from more experienced peers because they are closer in their ZPD than a
teacher and child (Blatchford et al., 2003).
Collectively, the effects upon educators and other children highlight the
powerful influence that experienced role models have upon learning. Niland (2017),
referring to children’s learning, argued that observing the capabilities of others or seeing
imaginative ideas put into action can stimulate thinking or inspire confidence to attempt
something new. The effects previously referred to provide evidence of this occurring in
both adults and children. They demonstrate that learning was not confined to a 30minute music session; the effects extended beyond this. As a sociocultural practice,
music is not simply taught, but can also be “caught”, however for this to occur, it is
important to have experienced and capable role models to initiate this process of
knowledge and skill sharing.
8.3 Theoretical Implications
The theoretical lens for this study was Vygotsky’s sociocultural learning theories
(1978). The implications arising from this study with regard to this theory will be
discussed in order to provide a context for the ways in which the TI program served to
support and enhance children’s oral language skills.
This study provided evidence of the importance of forming warm, respectful
relationships between the music teacher and children, which provided a foundation and
context for children’s learning in music. The qualitative results supported the
Vygotskian concept of the role social relationships play in children’s learning and
development. The TI teacher’s engagement with children by connecting with them
through play and seeking to learn about their interests, as well as through music sessions
facilitated forming positive relationships. This created an environment that appeared to
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support the development of children’s oral language skills.
Evidence was provided to demonstrate that the ZPD, scaffolding and modelling
(Vygotsky, 1978), as key elements of Vygotskian theory, were used to support
children’s learning. The music teacher used the ZPD (Vygotsky, 1978) to support each
individual child’s learning and their learning needs as a group. The teacher role
modelled music skills and used the ZPD to extend children’s skills. It was not simply
the music experiences and content that were essential for the impact of the TI program,
but also depended on the music teacher’s work with the children, demonstrating
Rogoff’s idea of “guided participation”, which extended on Vygotsky’s concept of the
ZPD (Rogoff et al., 1993). Additionally, the TI sessions provided rich opportunities for
children to observe and imitate peers, therefore role modelling took place on multiple
levels, helping support children’s development. Although the TI sessions were
underpinned by a structured routine, they were also flexible; allowing the educator to
respond to children’s interests and capabilities. Scaffolding and role modelling are
particularly important in teaching and learning music as learning music is cognitively
and physically demanding (Shehan Campbell & Scott-Kasner, 2018).
This research helped to enhance the understanding how notions of social
contexts and role modelling, which form essential elements of Vygotsky’s theories, can
be applied to teaching and learning music in early childhood contexts. Additionally, this
study highlighted that semiotics, an important element of Vygotskian theory, and the
use of gestures, were relevant to the teaching and learning of music. Trujillo et al.
(2018) suggested that the use of gestures and the quality of gestures enhances the
semantic content of communication interactions. The teacher used gestures, to assist
children to follow and match pitch, prepare for and indicate rhythm changes, and to
provide cues to enable the children to work as part of a musical ensemble. The use of
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physical signs, in the form of gestures, was important in providing an extra layer of
support to help children develop their understanding of music and musical behaviours,
and the children’s keen engagement in music, supported improvements in their oral
language skills.
Additionally, this research highlighted the application of Vygotsky’s
sociocultural theory to supporting children to be active agents in making decisions
regarding their participation in music (Wertsch et al., 1996; Vygotsky, 1978). Children
interacted with the music teacher, environment and context to communicate their
wishes, which the teacher interpreted and responded to (Sairanen et al., 2022; Vygotsky,
1978). Children enacted agency in the social context of the ECEC environment, and
which Vygotsky termed the “intramental” and “intermental” planes of functioning
(Vygotsky, 1987). These experiences and interactions influenced children’s responses
over time, demonstrating that agency is not fixed but is dynamic and evolves as the
result of experience (Wertsch, 1996; Sairanen et al., 2022).
Evidence from this study also suggested that Trevarthen and Malloch’s (2000)
theory of communicative musicality should be considered for future research in this
field in this field. This was demonstrated in the responses of the children to musical
experiences, particularly those involving interactions that were communicative in nature
and structure (Trevarthen & Malloch, 2018). Evidence was provided to support for the
concept that all children have “innate musicality” that is not necessarily dependent on
formal musical training (Robarts, 2009), but is enhanced by an “appropriately
stimulating environment of adequately skilful music making” (Bannon & Woodward,
2009, p.467). The social relationships formed through collective music making, were
also shown to contribute to group cohesion (Malloch & Trevarthen, 2009). Other
aspects of Trevarthen and Malloch’s theorising, which aim to understand the
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neurobiological foundations of communicative musicality (Panksepp & Trevarthen,
2009) may also be of interest to researchers undertaking work in the field of early
childhood music education and its effects upon language development.
8.4 Study Limitations
Several limitations were identified in this study. First, the quantitative quasiexperimental study was limited to a relatively small sample size where the groups were
not matched for certain characteristics. However, in answering the research questions
the quantitative results were interpreted conservatively, and were strengthened through
the use of the findings of the qualitative study. Second, this study was limited to TI
program, implemented in a particular way, described in detail in this study. Therefore,
the findings may not be fully generalisable to early childhood music programs that
appear similar. However, this was mitigated against by selecting the TI program as an
appropriate intervention because it incorporated elements of three widely recognised
and implemented music education approaches (the Dalcroze, Kodály and Orff
approaches) that have been adopted across many countries.
Thirdly, the range of qualitative data sources for the multiple case study was
limited. This reduced the ability to fully capture and systematically evaluate children’s
oral language development. particularly in the Banksia Centre*. However, the use of a
mixed methods approach, where the quantitative findings could be brought together
with the qualitative findings to triangulate the results, helped to mitigate against any
weaknesses resulting from the limited number of qualitative data sources. It is important
that future studies incorporate a wider range of qualitative data sources.
Recommendations for this are discussed in section 8.5.
Finally, the TI program was delivered by the educator who was also the
researcher, which potentially could have created a bias. To overcome the potential for
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this, a range of measures were taken. A range of data sources from the quantitative and
qualitative paradigms were selected and in relation to quantitative data from the
CTOPP-2, independent testers, not aware of which group children were in, were
engaged to conduct the testing. To mitigate against bias and triangulate results, a range
of data sources, including educator perspectives and quantitative data, were integrated
into the multiple case study. Throughout data collection and analysis, the supervisory
team of three experts in the field independently reviewed the data and the researcher’s
analyses. Weekly supervision meetings were held to discuss data collection and analysis
in relation to the researcher’s reflexivity (Fischer, 2009; Probst & Berenson, 2014).
Furthermore, the researcher engaged in reflection (Fischer, 2009) and memo writing to
be alert to possible biases, which were discussed further with supervisors. This was
important in ensuring conclusions drawn from the analysis were robust. Collectively,
these processes helped ensure consistent and rigorous processes for the data collection
and analysis, strengthening the findings of the study.
An important strength of this study was that the intervention was conducted in
authentic settings. This allowed for a wide cross section of children to participate,
including children with language delays, disorders and other conditions that impacted
their language development, as well as children with typically developing language.
This allowed for rich, “real world” data to be captured, including the voices of children
and their reactions to participating in music making, as well as the voices of educators.
Conducting the study in a naturalistic setting and providing all children the opportunity
to participate, meant the results could be more credible and trustworthy. The use of
authentic settings also provided opportunities to test the practicability of specialist
music teachers implementing music programs in early childhood settings and identify
any barriers or challenges that arose, as well as strategies to reduce or eliminate them.
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8.5 Suggestions for Future Research
There is a need to conduct longitudinal studies that follow children from the age
of four years into the early years of primary education, to determine whether music
programs similar to Tuning In effect the phonological awareness skills of blending
words and elision as the development of skills is an important focus in the early primary
school period. Such longitudinal studies would help determine whether the trends
evident in PA and PM in this study continue. Based on the results of this current study,
it can be suggested that interventions should be no shorter than five months to develop a
more comprehensive understanding of the effects of music training upon children’s
development.
With regard to qualitative research in this field, it is suggested that a wider range
of qualitative data sources should be incorporated into future studies, to provide richer
data to help build a rigorous and complete picture of children’s oral language
development and participation in early childhood music education. The use of audio
recordings, structured observations, and transcribed conversations would be valuable.
Additionally, it is suggested that suitably resourced studies using independent observers
and employing a systematic method of analysing oral language should be considered.
It is also suggested that there is a need for smaller scale studies specifically
focusing on children with language disorders or disabilities that impact oral language
development. Such research would help provide a more comprehensive understanding
of the ways in which music programs similar to Tuning In might be used, particularly in
the critical early years prior to school, to close the gap between children with language
disorders and their peers with typically developing language.
8.6 Methodological Implications
As the result of this study, several methodological implications arose, which are
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important for researchers seeking to investigate this field to consider. The first addresses
the use of mixed methods research designs for this field of study and the second is in
relation to the suitability of the CTOPP-2 as a measurement instrument.
The results of this study suggest there is an area worthy of further research and
demonstrated that mixed methods studies have a significant role to play in this area. For
research with preschool aged children, particularly those with language disorders or in
vulnerable populations, mixed methods designs are practical and help build a complete
picture that enables researchers to understand contextual factors and relational pedagogy
in early childhood music. Additionally, learning about children’s responses to music
helps determine the “whys” and “hows” music programs may be effective or not.
The CTOPP-2 demonstrated good levels of sensitivity, as it measured change
over a relatively short intervention, and was also practical to implement. The CTOPP-2
subtests provided valuable information on the comparative strengths and weaknesses of
children in a range of phonological processing abilities. It is therefore suggested that
future studies use this test as a measure of key phonological processing abilities that are
important for future literacy development appear to be affected by music training.
The CTOPP-2 measures abilities that may not necessarily be easily observed in
children’s oral language in ECEC settings, yet these abilities are critical to helping
children as they commence formal schooling. The CTOPP-2 is suggested as not only
useful for researchers but also for teachers and other appropriate professionals in ECEC
and early primary education, particularly for services or schools located in low-SES
areas where increased numbers of children may be at risk for oral language difficulties.
8.7 Practical Implications
The findings of this study, particularly in relation to Research Question 3,
provided valuable information to determine whether the principles of the Tuning In

389

program are common to other early childhood music programs, as well as to music
programs typically offered in ECEC services. The latter is particularly important, as
these findings could provide guidance for how music is implemented in ECEC and for
the training of educators to ensure they have the essential skills, content and
pedagogical knowledge to effectively implement music programs in ECEC with similar
features to the TI program.
The recommendations for professional practices addressed here relate to
professionals in several fields. The recommendations relate to: increasing the awareness
of the use of music in the early years for promoting children’s oral language
development, training and professional development in music pedagogy for educators,
the application of the CTOPP-2 for identifying children at risk of phonological
difficulties, and the need for a more integrated approach to communicating messages to
families from low-SES backgrounds about typical patterns of language development in
young children. In the field of education and special education, educators, early primary
teachers, those involved in providing pre-service training and professional development,
and researchers may find these recommendations relevant. Furthermore, the
recommendations could also be relevant to school psychologists and speech
pathologists.
There may be value in targeting reporting from research to communicate
research results about the ways in which music may support children’s oral language
development, particularly for children at risk of problems in this area. Some specific
elements of music programs that support children’s oral language development were
identified through this study. It is important that they are communicated clearly and
succinctly to educators and teachers and that this is supported by high quality and
readily available professional development. This will be particularly important to assist
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educators and primary teachers seeking to develop their skills, particularly in critical
areas of pedagogy such as helping children develop beat synchronisation. It is
recommended that professional development be made in the form of mentoring
programs, rather than one-off workshops, and includes the provision of classroom
demonstration and mentoring.
It is suggested that although there may be some contexts where it is possible and
practical for a visiting music teacher to provide music programs similar to TI in ECEC
services, it is more desirable and realistic that these types of programs are delivered by
EC educators and teachers. As was identified in the literature review, over a number of
years, there has been a reduction in the hours allocated to teaching music pedagogy in
early childhood teacher (ECT) training courses (Davidson-Irwin, 2008; Letts, 2015; de
Vries & Letts, 2011; Suthers, 2008) and educators, who are most commonly generalists
(Ebbeck et al., 2008; Rajan, 2017), have reported a lack of confidence in their ability to
deliver music (Bainger, 2010; de Vries, 2006; Ebbeck et al., 2008; Ehrlin & Wallerstedt,
2014). It is suggested that in order for ECTs to have appropriate training in music
pedagogy, the time allocations for music are increased, that these programs provide
students with sufficient time to be well-acquainted with the evidence for music, relevant
theories and pedagogical approaches, as well as increased time for face-to-face practical
learning. To hone their skills, students require opportunities to hone their music
pedagogy through practice in a supported context. The results of this study showed that
the children particularly enjoyed the opportunity to play musical instruments that was
afforded by the TI program. In order for educators to develop appropriate knowledge,
skills and confidence to incorporate instruments into their programs it is essential that
training courses have sufficient time to address this area meaningfully.
A further recommendation that encompasses a number of professions is that a
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more coordinated approach be taken between ECEC, health and allied health
professionals such as speech pathologists in communicating with parents about typical
patterns of speech development with regard to the intelligibility of children’s speech.
This information is of great importance in helping identify children with speech
development difficulties and it is vital for parents to receive clear and easy to
comprehend information from multiple sources, to help ensure children at risk of
language disorders are identified early. Additionally, guidance for parents relating to
how to seek advice, and from whom, needs to be readily available and provided in a
manner that supports parents to seek assistance.
Finally, with regard the delivery of music in the early years, it is recommended
that music sessions be conducted in small groups of around six to seven children. This
provides opportunities to meet individual children’s needs more effectively, facilitates
more detailed observation of the development of children’s musical and non-musical
skills, and makes it more manageable and affordable to effectively incorporate musical
instruments into programming. Particularly where educators may not have experienced
extensive pre-service training in music, delivering music in the most manageable ways
is more likely to help them build their skills and confidence as music teachers. This
recommendation should be regarded as a guide rather than prescriptive, as it is
understood that practical and organisational factors will also influence educational
planning in early years settings.
8.8 Conclusion
This thesis aimed to contribute to the evidence base in the area of how preschool
music education programs affect young children’s oral language development. An
emerging but still limited body of research has suggested that music programs delivered
in ECEC settings could benefit children’s oral language development, particularly for
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children with language delays or disorders. However, the present study was among the
first conducted in naturalistic settings that included children with a range of language
development difficulties. It also appeared to be among the first to use a mixed methods
approach, enabling changes in children’s phonological skills to be measured, and to
learn how children engaged with the Tuning In program, the effects on their everyday
spoken language skills, and musical development.
The quantitative and qualitative results demonstrated that children who received
the Tuning In program over a five-month period at their ECEC centres showed
improved phonological processing abilities, compared to a second group who received
the music programs offered at the ECEC centres they attended. Qualitative evidence
demonstrated that over the course of the intervention, the Tuning In children showed
improvements in a range of oral language abilities. A majority of children, particularly
those with language disorders, sought to initiate communication more frequently, using
longer, more complex constructions, and were able to use spoken language more
effectively for social purposes. The intelligibility of children’s speech also improved
and they demonstrated greater confidence to communicate.
A feature of the Tuning In sessions that appeared to support children’s spoken
language development were songs involving “serve and return” (CDC, 2019) musical
interactions. These interactions, which form an important part of supportive caregiver
and infant relationships, support children’s neurological, cognitive, socio-emotional and
language development. Musical interactions involving serve and return, in combination
with activities that involved beat and rhythm, as well as ones that fostered active
listening skills, appeared not only important for developing musical and oral language
skills but were engaging and enjoyable for children.
The current study highlighted that it was important that this type of music

393

program involving a visiting teacher could not simply be thought of as following a
“recipe” of suggested music learning experiences as a means to help develop oral
language skills. Positive relationships were an essential precursor to learning, and
continued to be important for supporting, encouraging and engaging children in
learning. The playful approach applied to teaching and being responsive to children’s
interests and needs was also vital to engaging them. Underpinning this was the use of
role modelling and scaffolding, as well as a strong knowledge of music concepts and
how young children learn music. These key elements of the Tuning In pedagogy
therefore highlighted that learning music was both a sociocultural practice; where music
was “caught rather than taught”, as well as being dependent on the teacher’s content and
pedagogical knowledge.
Children were intrinsically motivated to participate in the Tuning In sessions,
which became an important part of the rhythm of the week in their ECEC centres. A
variety of active music making experiences, with a balance of predictability and interest,
engaged most children consistently. Providing children with choice to participate from a
distance, with quiet play activities in the room they could elect to remain at or retreat to,
was found to be particularly valuable for children who found it challenging to
participate for longer periods in a group. They regulated their participation, continuing
to learn by remaining engaged in play nearby and gradually increasing their direct
participation in the group over time. This demonstrated that children’s participation and
learning can take multiple forms and the importance of providing children with agency
to make such decisions.
This thesis contributed to the knowledge of the application of Vygotskian theory
to learning music in early childhood settings. It highlighted that musical program and
activities can provide valuable contexts for forming strong relationships between
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teachers and children. Furthermore, by respecting and providing for children to enact
their agency relationships and learning can be enhanced, to support the development of
children’s musical and oral language skills.
Several key recommendations were made, including with regard to effectively
communicating research evidence in this field with educators and the preservice training
of educators in music pedagogy. Suggestions were made for future research to
investigate longer interventions and to conduct small studies involving children with
language disorders. Additionally, methodological implications were identified to help
inform future research.
This thesis demonstrated that music making and learning music in ECEC
settings provided rich opportunities for children to experience and create music and
develop a range of foundational music skills. Music was found to be a social, cognitive
and aesthetic practice that children readily choose to engage in. In addition to the
intrinsic value of offering music programs similar to the Tuning In program, the
findings of this study suggested that music education programs provided in ECEC could
provide an inclusive and engaging way to support and enhance children’s oral language
development, serving to complement more traditional forms of intervention for
language development difficulties.
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Appendix A
Dalcroze, Orff and Kodály Music Education Approaches and Additional
Information on the “Tuning In” Program

Emile Jaques-Dalcroze, Zoltan Kodály, and Carl Orff were musician-composers
and also significant figures of twentieth century music education whose approaches to
music education for young children continue to be highly regarded (Mark & Madura,
2009; Shehan, 1986; Smith, 2014). Each approach differs from the others; however, all
are founded on pedagogical approaches that begin with experience rather than theory
(Andreasen, 2014), making them highly suitable for teaching music to very young
children.
Each of these approaches has been widely adopted in many countries and used
either independently or in combination, in teaching contexts from preschool to tertiary
education (Andreasen, 2014; Dalcroze Australia, 2020a; Samild, 2014; Shehan, 1986).
Over the past decade however, little research has been conducted to examine the
effectiveness of these methods and those studies conducted have varied in aims and
methodologies.
Dalcroze Eurhythmics
Jaques-Dalcroze developed his approach to music education in the early
twentieth century after observing as a teacher that although his students displayed
technical facility their playing lacked rhythmic vitality and they were unable to hear
music or harmonies they were writing (Dalcroze Society of America, 2019). He
developed ideas of musical training that stressed the importance of students developing
their musical faculties through a holistic approach centred on body movement, prior to
learning a musical instrument (Jones, 2018). Listening, singing and reading responses,
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supported by movement, were incorporated (Dalcroze Australia, 2020b), and the
Dalcroze approach is regarded at suitable for children and adults of all ages and abilities
(Dalcroze Australia, 2020a). The approach has been adapted for babies (birth to three
years), young children (three to five years) and children of school age (Dalcroze
Australia, 2020a).
Three interdependent core branches make up the Dalcroze approach:
eurhythmics, solfége, and improvisation (Dalcroze Australia, 2020b; Dalcroze Society
of America, 2019). Eurhythmics involves the use of movements (movement in place
and movement in space) to embody music concepts (Dalcroze Society of America,
2019), including understandings about beat, rhythm, tempo, pitch and the structure of
music, (Anderson, 2012; Andreasen, 2014). Solfège involves developing aural skills
through learning rhythm duration notation using French time names and pitch using a
fixed ‘do’ system (Pope, 2012). Improvisation, involves “spontaneous musical creation”
and can involve the body, voice or an instrument (Dalcroze Society of America, 2019).
The Dalcroze approach is still widely used in a range of music education contexts,
including in university training, working with children with additional needs and as
professional development for performing musicians (Smith, 2014).
Kodály Music Education
Kodály, with assistance from his colleagues and students, developed his
philosophies of music education from a desire to address what he regarded as
weaknesses in the Hungarian system of music education and his approach later spread
to many countries around the world (Kodály QLD, 2020). His music teaching approach
was introduced into the curriculum of Hungarian school music teaching in the late
1920s (Kodály Queensland, 2020). Kodály believed that all children are innately
musical (Samild, 2014; Trinka, n.d.) and that music education should begin at an early
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age (Kodály Australia, 2020a; Trinka, n.d.).
The approach was based on constructivist approaches grounded in learning
theories that describe children’s development and language acquisition (Rappaport,
2016). Kodály stressed the importance of using structured and sequential activities to
help children develop a strong internal sense of beat through the use of culturally
relevant repertoire (Rappaport, 2016; Samild, 2014). Instruction was conducted in group
or class settings, rather than the one-on-one tuition generally associated with
instrumental learning, which Kodály believed was the most effective way to develop
foundational music skills (Rappaport, 2016).
Singing is at the centre of Kodály’s approach with the folk songs of the child’s
own culture being regarded as the most suitable source of singing repertoire (Samild,
2014). The approach strongly emphasises music literacy; however also stresses the
importance of teaching in ways that reflect children’s learning styles (Kodály QLD,
2014). Rhythm notation is taught using rhythm syllables and pitch is introduced with a
moveable-do system, reinforced kinaesthetically using hand signs (McClung, 2008).
The aim of this approach was for children to develop a high level of aural (listening)
skills; namely the ability to “look at notation and think sound” (Kodály QLD, 2014).
This is similar to the process of first learning oral language before introducing the
second level of symbolism required for reading and writing.
Orff Schulwerk
Orff developed his music education approach, known as Orff Schulwerk, in the
1920s and 1930s (Power, n.d.). The approach focuses on providing experiences of
rhythm from the earliest age, through movement, dance, singing, playing musical
instruments, and using the rhythmic patterns of language, with a significant emphasis
upon improvising and creating music (Andreasen, 2014; Power, n.d.). Orff believed that
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music, speech and movement are complementary (Maubach, 2006), that music skills are
acquired in a similar way to the development of oral language and should use activities
to which children are naturally drawn (Paolino & Lummis, 2015). The approach begins
simply, gradually increasing in complexity (ANCOS, 2020). Orff Schulwerk is regarded
as suitable for all learners, drawing upon what each child brings at their stage of
development; building skills cumulatively and sequentially (Power, n.d.). The approach
is child-centred (ANCOS, 2020; Yun & Kim, 2013) and holistic, which aligns with
theories of children’s development and current ECEC practices (DEEWR, 2009).
Orff Schluwerk involves learning and making music in groups (communal
music making), as music is regarded as an important way for children to learn to work
cooperatively (Maubach, 2006; Orff UK, 2020a). The use of body percussion, un-tuned
and tuned percussion (Maubach, 2006) and elemental techniques, such as imitation,
echo and ostinato, are important features of the approach (ANCOS, 2020). The
pentatonic (five note) scale is also used as a starting point for learning about and
creating, melody (Power, n.d., Yun & Kim, 2013). There is also an emphasis upon
children developing sound aural skills, in order to facilitate the development of other
musical skills, such as performance, composing, and reading and writing music (Power,
n.d.). The Orff approach has been incorporated into in school music programs (ANCOS,
2020; Power, n.d.; Shehan, 1986) and provides children’s music education in Asia,
Europe, North and South America, Australia and South Africa (Orff UK, 2020b).
Philosophies and Elements Incorporated into Tuning In
Elements of each of the Dalcroze, Kodály and Orff approaches to music
education are incorporated into the Tuning In program of the Shoalhaven Youth
Orchestra. Philosophies and elements of these approaches that inform the TI program
are summarised below:
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•

All children are regarded as innately musical

•

All children should have opportunities to participate in, and learn, music

•

Music making is a fundamental human experience

•

Learning takes place in small groups

•

Learning experiences need to draw upon children’s natural learning styles,
particularly play

•

*Elemental and sequential experiences with music

•

*Aims for children to develop an inner sense of beat

•

*Wide range of experiences with rhythm

•

*Children learn through movement, dance, games, singing, chanting, body
percussion, playing tuned and un-tuned percussion instruments

•

*Improvisation and creating music are core experiences

•

*Imitation, echo, ostinato and pentatonic scale are frequently used

•

Music concepts are experienced and taught kinaesthetically and supported
with gesture, including hand signs

•

Rhythm notation is taught (when appropriate) using French time names

•

Children experience a range of repertoire, including culturally appropriate
folk music and art music

*Indicates the music activities that formed the focus of the TI sessions, which were
shortened from 45- to 30-minutes, to accommodate ECEC centre routines.

Qualifications Required to Teach in the Tuning In Program
As the Tuning In (TI) program operated in a regional and rural area with a
relatively small population, some flexibility was required to find suitable teachers for

457

the program. Teachers in the program were generally required to have either a teaching
degree (or working towards with other suitable qualifications or experience) or music
therapy qualification. Additionally, substantial experience of, or qualifications in at least
one of the music education approaches informing TI was desirable. To support teachers
to continue to develop skills in the music education approaches they might have limited
or no previous experience of, the teachers were provided with ongoing professional
development and mentoring by Jenny Cork, who wrote the TI curriculum, on a regular
basis.
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Pre-Intervention Parent Survey (PIPS)
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Appendix C
Participant Information Sheets for Parents/Carers of Child Participants

463

464

465

466

467

Appendix D
Parent/Carer Consent Forms for Tuning In and Comparison Centres
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Appendix E
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Appendix F
Participant Information Sheet for Early Childhood Educators
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Appendix G
Consent Form for Early Childhood Educators

476

477

Appendix H
Nursery Rhymes Known by Children (PIPS)
Intervention
Group
11

Comparison
Group
11

Incy Wincy Spider

3

9

12

Humpty Dumpty

3

4

7

Row Row Your Boat

2

4

6

Baa Baa Black Sheep

2

2

4

I’m a Little Teapot

0

3

3

Old McDonald

1

2

3

Eyes and Ears

0

2

2

Five Cheeky Monkeys

0

2

2

Hey Diddle Diddle

0

2

2

Jack and Jill

0

2

2

Rainbow Song

1

1

2

Wheels on the Bus

2

0

2

ABC (Alphabet) Song

1

0

1

Five Fat Sausages

0

1

1

Five Grey Elephants

1

0

1

Five Little Ducks

0

1

1

Galumph Went the Little Green Frog

1

0

1

If You’re Happy

1

0

1

I’m H-A-P-P-Y

0

1

1

One, Two, Three, Four, Five

1

0

1

It’s Raining

1

0

1

Hickory Dickory Dock

0

1

1

Horsey Horsey

0

1

1

Made-Up Nursery Rhymes (Nanna)

1

0

1

Mary Had a Little Lamb

1

0

1

Miss Polly had a Dolly

0

1

1

Popcorn Song

0

1

1

Ring a Ring O’ Roses

1

0

1

Rock-a-Bye Baby

0

1

1

Round and Round we Go

1

0

1

Tidy Up Song

1

0

1

Three Blind Jellyfish

0

1

1

Upsy Down Town

0

1

1

Wiggles Songs

0

1

1

Total Number of Nursery Rhymes

19

23

35

Nursery Rhyme
Twinkle Twinkle Little Star

Total
22
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Appendix I
Attendance and Participation of Waratah Group Children
Waratah Group Attendance (Participation)
Session

Aaron

Brody

David

Dylan

Imogen

Olivia

Phoebe

Toby

1

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

2

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

3

1 (1)

1 (1)

A

1 (1)

A

A

1 (1)

1 (1)

4

1 (1)

1 (1)

A

1 (1)

1 (1)

1 (1)

A

A

5

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

6

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

7

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

8

1 (1)

1 (0)

1 (1)

1 (1)

A

1 (1)

1 (1)

1 (1)

9

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

10

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

11

1 (1)

1 (1)

1 (.5)

1 (1)

1 (1)

1 (1)

1 (1)

A

12

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

13

1 (1)

1 (1)

A

1 (1)

1/1

A

1/1

1 (1)

14

1 (1)

1 (1)

1 (1)

1 (1)

A

1 (1)

1 (1)

1 (1)

15

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

16

A

1 (1)

A

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

17

1 (1)

1 (1)

1 (1)

1 (1)

A

1 (1)

1 (1)

1 (1)

18

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

1 (1)

19

1 (1)

1 (1)

1 (1)

A

1 (1)

1 (1)

1 (1)

A

18

19

15

18

14

17

18

16

1

0

4

1

5

2

1

3

0

1

.5

0

0

0

0

0

18/18

18/19

14.5/15

18/19

14/14

17/19

18/19

16/16

Total
attendance
Number of
absences
Chose not to
participate
Participation

Note: A= Absent
Participation is shown in brackets as a proportion of the session. 0 = no participation.
.25 = participation for 1/4 of session, .5 = ½ of session, .75 = ¾ of session, 1 = whole
session.
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Appendix J
Waratah Centre CTOPP-2 Pre- and Post-test Developmental Score and Percentile
Ranks for Phonological Awareness and Phonological Memory

Phonological Awareness

Sound Matching
Developmental Score
Child's Name

Blending Words

Percentile Rank

Developmental Score

Percentile Rank

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Aaron

188

188

16

9

214

231

16

16

Dylan

188

232

16

37

217

222

25

16

Imogen

202

245

25

37

214

300

9

37

Toby

188

272

16

63

214

257

16

25

David

188

217

16

25

214

214

16

9

Phoebe

188

272

16

63

217

257

25

25

Brody

232

188

50

5

217

222

25

9

Olivia

309

356

75

63

327

327

75

37

Elision
Developmental Score
Child's Name

Phonological Awareness Composite
Percentile Rank

PACS

Percentile Rank

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Aaron

253

255

25

25

14

12

84

82

Dylan

260

253

50

16

25

18

90

86

Imogen

253

260

16

25

9

21

80

88

Toby

253

253

25

9

14

30

84

92

David

253

253

25

16

14

12

84

82

Phoebe

255

255

37

25

21

35

88

94

Brody

253

267

25

37

30

9

92

80

Olivia

288

344

75

63

50

58

100

103
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Phonological Memory

Non Word Repetition
Developmental Score
Child's Name

Memory for Digits

Percentile Rank

Developmental Score

Percentile Rank

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Pre-test

Post-test

Aaron

295

331

9

25

196

196

0.5

1

Dylan

263

368

5

37

195

265

0.5

9

Imogen

368

428

37

63

204

265

0.5

9

Toby

227

543

0.5

99

195

370

0.5

50

David

227

313

0.5

16

195

195

0.5

0.5

Phoebe

349

368

37

37

316

343

25

37

Brody

227

313

0.5

9

204

313

0.5

16

Olivia

519

428

98

75

370

422

50

63

Phonological Memory Composite
PMCS
Child's Name

Percentile Rank

Pre-test

Post-test

Pre-test

Post-test

Aaron

1

3

64

73

Dylan

0.5

16

58

85

3

30

73

92

Toby

0.5

93

49

122

David

0.5

1

43

64

Phoebe

30

37

92

95

Brody

0.5

8

52

79

Olivia

86

75

116

110

Imogen
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Appendix K
Rhythm Notation for Twinkle Twinkle Little Star (Traditional, n.d.-i)
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Appendix L
Attendance and Participation of Banksia Group Children

Banksia Group Attendance (Participation)
Session

Andrew

Chloe

Clarissa

Clayton

Damien

Daniel

Kieran

Lachlan

Leigh

Loretta

Marcus

Matthew

Melissa

Philippa

Rosanna

Tabitha

Taylor

1

1

1

A

1

1

A

1

A

1

1

A

1

A

A

A

1

1

2

1

1 (.00)

A

A

1

A

1

1

1

1

A

1

1

1

A

1

A

3

A

1 (.00)

A

1

A

1

1

1

1

1

2a

1

1

1

1

1

1

4

1

1

1

1 (.25)

1

1 (.25)

1

1

1

2a

1 (.50)

A

2a

1

1

1

1

5

1

A

1

1

1

A

1

1

A

1

1

1

1

1

1

1

1

6

1

1

1

1

A

1

1

A

1

1

1

1

1

1

1

A

A

7

1

A

1

1

A

A

1

1

1

1

1

1

1

1

1

1

1

8

1

1

1

1

1

1

1

1

A

A

1

1

1

1

1

1

1

9

1

1 (.50)

1

1 (.00)

1

A

1 (.50)

1

1

1 (.50)

1

1 (.50)

1

1

A

1

1 (.50)

10

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

1

11

1

1

1

1

1

1 (.50)

1

1

1

1

1

A

1

1

1

1

1

12

1

1

A

1

1

A

1

1

1

A

1

A

1

1

A

1

A

13

1

1

1

1

1

1

1 (.00)

1

1 (.00)

1

1

1 (.00)

1

1

1

A

1 (.00)
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14

1

1 (.00)

1 (.00)

A

A

1

1 (.00)

1

1

1

A

1 (.00)

1

1

1

1

1 (.00)

15

1

1 (.00)

1

1

1

A

1

1

1

1

A

1

A

1

1

1

1

16

A

A

A

A

A

A

1 (.00)

1 (.00)

1

2a

A

A

A

1

1

1 (.00)

1

17

A

1

1

1

1

A

1 (.00)

1

1

1

1

1

1

1

1

1

1

18

1

1

1

1

1 (.00)

1 (.00)

1 (.00)

1

1

1

1

1

1

1

1

1

1

19

1

1

1

1 (.00)

A

A

A

1

A

1

1

1

1

A

1

A

1

20

1
(.50)b

A

1
(.50)b

1

1
(.00)c

1

1

1

1

1

1

1

1

1

1

1

1

Total
attendance

17

16

15

17

14

10

19

18

17

19

16

16

18

18

16

17

17

Number of
absences

3

4

5

3

6

10

1

2

3

2

5

4

3

2

4

3

3

Chose not to
participate

.50b

4.50

.50b

2.25

.00c

1.75

5.50

1.00

1.00

0.50

0.50

2.50

0.00

0.00

0.00

1.00

2.50

Participation

16.50

11.50

14.50

14.75

14.00

8.25

13.50

17.00

16.00

18.50

15.50

13.50

18

18

16

16

14.50

Note: a child chose to participate in more than one session on one day (where multiple small group sessions conducted)
b

child missed part of session due to choosing to participate in CTOPP-2 post-testing

c

child missed session due to speech therapist visit to centre
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Note: A= Absent
Participation is shown in brackets as a proportion of the session. 0 = no participation. .25 = participation for 1/4 of session, .5 = ½ of session, .75
= ¾ of session, 1 = whole session
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Appendix M
Banksia Centre CTOPP-2 Pre- and Post-test Developmental Score and Percentile
Ranks for Phonological Awareness and Phonological Memory

Phonological Awareness

Sound Matching
Developmental Score
Child's Name
Pre-test
Post-test
Rosanna
245
321
Clayton
188
245
Chloe
259
297
Clarissa
272
272
Taylor
272
378
Loretta
232
285
Damien
188
232
Tabitha
217
309
Melissa
232
378
Philippa
202
344
Marcus
259
217
Andrew
323
188
Matthew
202
259
Lachlan
232
356
Leigh
217
217

Blending Words

Percentile Rank
Pre-test
Post-test
25
63
25
37
25
37
37
37
37
75
37
50
9
16
9
50
16
75
25
63
9
5
2
2
16
37
75
75
37
16

Elision
Developmental Score
Child's Name
Pre-test
Post-test
Rosanna
255
278
Clayton
253
253
Chloe
Clarissa
Taylor
Loretta
Damien
Tabitha
Melissa
Philippa
Marcus
Andrew
Matthew
Lachlan
Leigh

253
344
260
253
253
253
253
253
253
415
255
253
255

322
333
260
260
253
299
278
260
253
367
278
333
267

Developmental Score
Pre-test
Post-test
243
257
243
222
286
286
271
313
271
327
286
257
231
214
214
243
214
300
231
300
243
217
214
300
214
257
368
397
286
300

Percentile Rank
Pre-test
Post-test
25
16
25
9
25
16
37
25
37
50
37
16
9
2
9
16
16
37
25
37
9
2
2
16
16
16
75
75
37
37

Phonological Awareness Composite
Percentile Rank
Pre-test
Post-test
25
50
16
9
9
84
37
16
9
16
25
25
5
84
37
16
25

50
50
25
25
5
50
50
25
2
50
50
63
37

PACS
Pre-test
92
82
86
107
84
90
73
82
90
88
77
92
88
96
90

Post-test
96
82
92
94
100
90
71
94
103
96
65
82
92
112
90

Percentile Rank
Pre-test
Post-test
30
39
12
12
18
68
14
25
3
12
25
21
6
30
21
39
25

30
35
50
25
3
35
58
39
1
12
30
79
25
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Phonological Memory

Non Word Repetition
Developmental Score
Child's Name
Pre-test
Post-test
Rosanna
316
387

Memory for Digits

Percentile Rank
Pre-test
Post-test
0.5
50

Developmental Score
Pre-test
Post-test
265
370

Percentile Rank
Pre-test
Post-test
9
50

Clayton
Chloe
Clarissa
Taylor

249
568
249
349

495
519
519
471

25
2
99.5
5

91
95
95
84

217
241
343
241

241
265
370
241

0.5
5
37
5

5
5
39
5

Loretta
Damien
Tabitha

349
279
295

543
449
519

25
25
9

98
37
95

265
204
422

316
212
316

16
0.5
75

25
0.5
25

Melissa
Philippa
Marcus

228
313
428

568
471
495

9
0.5
9

99
84
84

316
196
212

396
290
290

25
0.5
0.5

63
16
5

Andrew
Matthew
Lachlan

368
368
331

471
471
387

63
50
37

75
84
99.5

290
212
290

265
316
370

9
1
16

2
25
50

Leigh

331

495

16

91

196

290

0.5

16

Phonological Memory Composite
PMCS
Child's Name
Rosanna
Clayton

Percentile Rank

Pre-test
61
70

Post-test
101
98

Pre-test
53
45

Post-test
101
98

Chloe
Clarissa
Taylor

61
122
70

101
110
95

53
75
37

101
110
95

Loretta
Damien
Tabitha

82
67
95

113
73
110

81
3
75

113
73
110

Melissa
Philippa
Marcus

82
52
64

125
101
95

95
53
37

125
101
95

Andrew
Matthew
Lachlan
Leigh

92
79
88
67

88
104
131
104

21
61
98
61

88
104
131
104

